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Background: Leber hereditary optic neuropathy (LHON) is an optic neuropathy of mito
chondrial inheritance. Childhood-onset disease is relatively rare and there are limited data on 
this important patient subgroup.
Case Presentation: We present 3 particular presentations of LHON. Patient 1 was an 
8-year-old boy admitted to the emergency department reporting a progressive bilateral visual 
loss and intermittent headaches. Neuro-ophthalmological examination revealed a bilateral 
pseudopapilledema. Lumbar puncture identified intracranial hypertension and the brain and 
orbits magnetic resonance imaging showed T2 hyperintensity in the posterior region of the 
left optic nerve and the optic chiasm. Patient 2 was a 12-year-old boy admitted to the 
emergency department reporting painless, progressive central vision loss in the right eye. 
Fundus examination revealed a hyperemic disc and vascular network papillary and peripa
pillary vascular microdilations. Three months later, the left eye presented visual loss. Patient 
3 was a 6-year-old female child referred to the neuro-ophthalmology specialist due to 
painless central visual loss in both eyes. Her BCVA was 1/10 and counting fingers in right 
and left eye, respectively, and fundus examination revealed a pallor optic disc in the temporal 
sector.
Discussion: The phenotype of childhood-onset disease may present itself distinct from 
classical adult-onset LHON. The absence of classical clinical features could lead to initial 
misdiagnosis. There should exist a high index of suspicion in children presenting unex
plained subnormal vision in order to avoid potential diagnostic delays.
Keywords: Leber hereditary optic neuropathy, childhood-onset disease, mitochondrial 
inheritance

Background
Leber hereditary optic neuropathy (LHON) is an optic neuropathy of mitochondrial 
inheritance.1 The three most common mutations representing 80 to 95% of LHON 
cases are m.11778G>A (p.R340H, mitochondrially encoded NADH dehydrogenase 
4, ND4), m.3460G>A (p.A52T, mitochondrially encoded NADH dehydrogenase 1, 
ND1), and m.14484T>C (p.M64V, mitochondrially encoded NADH dehydrogenase 
6, ND6), all involving encoding complex I subunits of mitochondrial respiratory 
chain.2

The pathophysiology involves a primary point mtDNA mutation causing failure 
of the electron transport oxidative phosphorylation pathway, with the end result 
being selective retinal ganglion cells (RGC) apoptosis.3,4 The presence of specific 
mitochondrial point mutation does not guarantee the development of symptomatic 
LHON in individuals harbouring the mutation. Incomplete penetrance is shown in 
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around 50% of males and 10% of females, with the muta
tion later causing visual loss to develop.3–5

Clinically, the symptomatic phase of LHON is frequently 
characterized by an acute or subacute bilateral painless 
central visual loss associated with disc hyperemia and tel
angiectatic vessels in the peripapillary region, without leak
age on fluorescein angiography5,6 Although disease 
conversion can occur anywhere from the first to the eighth 
decade of life, the peak age of onset of visual loss among 
LHON carriers is between 15 and 30 years.7 Childhood- 
onset disease is relatively rare and less than 10% of patients 
were 12 years old or younger at the time of diagnosis.7–9 

Although there are limited data on this important patient 
subgroup, the phenotype seems distinct from classical adult- 
onset LHON, with atypical patterns of vision loss.9,10

Case Presentation
Patient 1
An 8-year-old Caucasian boy was admitted to the emer
gency department reporting a progressive bilateral visual 
loss. One month before, the patient had started to exhibit 
a decrease in vision initially in the left eye and latterly in 
the right eye. He also complained of intermittent 

headaches, which varied in severity, taking 8 months to 
evolve, eventually occurring as frequently as on a daily 
basis, and most frequently in the month prior to admit
tance. The patient had a normal Body Mass Index. There 
was no family history of visual loss nor substance abuse.

Neuro-ophthalmological examination revealed best cor
rect visual acuity (BCVA) of 1/10 in the right eye and 
counting fingers in the left eye, pupils with few reactions 
to light but with relative afferent pupillary defect in the left 
eye. Slit-lamp examination and intraocular pressure were 
normal. Fundus examination demonstrated bilateral moder
ate optic disc elevation, suggesting papilledema (Figure 1A 
and B). Lumbar puncture was performed and identified 
intracranial hypertension with opening pressure of 320 mm 
H2O and normal cell count, protein, and glucose levels.

Fundus fluorescein angiography (FA) revealed 
a bilateral peripapillary microangiopathy and no optic 
nerve leakage, which indicated a pseudopapilledema 
(Figure 1C and D). Brain and orbits Magnetic Resonance 
Imaging (MRI) showed T2 hyperintensity in the posterior 
region of the left optic nerve and the optic chiasm 
(Figure 2). The result of an extensive workup for inflam
matory, infectious and auto-immune conditions was 

Figure 1 (A and B) Fundus photograph of patient 1 with a bilateral moderate optic disc elevation. (C and D) Fundus fluorescein angiography revealed bilateral peripapillary 
microangiopathy and no optic nerve leakage. (E and F) Campimetric study showed cecocentral scotoma.
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negative. Campimetric study showed cecocentral scotoma 
in both eyes (Figure 1E and F).

Due to the idiopathic intracranial hypertension, treat
ment with acetazolamide was initiated. The headaches 
improved but the loss of visual acuity remained. Targeted 
mutation analysis for LHON was performed, yielding 
homoplasmy for MTND4* LHON11778A mutation. 
After 1 year of clinical follow-up, his best visual acuity 
was counting fingers and presented pallor optic discs in 
both eyes. Currently, he is 17 years old and shows the 
same visual outcome.

Patient 2
A 12-year-old Caucasian boy was admitted to the emer
gency department reporting painless, progressive central 
vision loss in the right eye. On ophthalmological exam
ination, BCVA was 2/10 in the right eye and 10/10 in the 
left eye. A slight relative afferent pupillary defect in the 
right eye was identified. Biomicroscopy of the anterior 
segment and intraocular pressure was unremarkable. The 
fundus examination revealed a hyperemic disc and vas
cular bilateral dilatation, without macular changes. SD- 
OCT imaging documented peripapillary retinal nerve 
fiber layer (pRNFL) thickening in superior and inferior 
sectors (Figure 3). FA revealed vascular network papil
lary and peripapillary vascular microdilations, with no 
diffusion in the late stages, without inflammatory features 
(Figure 4). Electrophysiology studies revealed visual 
evoked potential suggestive of optic neuropathy. Kinetic 
study assessment revealed a cecocentral scotoma in the 
right eye. The Brain and orbits MRI imaging was normal. 

Three months later, his BCVA was 1/10 in the right eye 
and 6/10 in the left eye with an enlarged central scotoma 
in the right eye and developed a cecocentral scotoma in 
the left eye.

The patient had a family history of LHON. Targeted 
mutation analysis for LHON was performed and identified 
a homoplasmic mutation in MTND4*LHON11778A muta
tion. He underwent treatment with idebenone. Two months 
later, the BCVA was 0.05 in the right eye and 0.1 in the left 
eye. Presently, he is 19 years-old and his BCVA is count
ing fingers in both eyes, with temporal optic disc pallor 
and an RNFL thinning in all sectors.

Patient 3
A 6-year-old Caucasian female child was referred to the 
neuro-ophthalmology specialist due to painless central 
visual loss in both eyes. On ophthalmological examina
tion, BCVA was 1/10 in the RE and counting fingers in LE, 
without relative afferent pupillary defect. The anterior 
segment slit-lamp examination and intraocular pressure 
were normal. Fundus examination revealed a pallor optic 
disc in the temporal sector. Electrophysiological exams 
revealed in visual evoked potential a P100 decreased in 
50% and a latency increased in 20 ms. Brain MRI was 
normal.

The patient had a family history of LHON. Targeted 
mutation analysis for LHON was performed, with identifica
tion of a homoplasmic mutation in MTND4*LHON11778A 
mutation.

Currently, at 15 years old, her BCVA is counting fin
gers in both eyes, with an optic disc pallor in the temporal 

Figure 2 Brain and orbits magnetic resonance imaging (MIR) of patient 1. T2 hyperintensity in the posterior region of the left optic nerve and the optic chiasm.
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Figure 3 Spectral-domain optical coherence tomography (SD-OCT Spectralis, Heidelberg) analysis of patient 2. SD-OCT imaging documented peripapillary retinal nerve 
fiber layer (pRNFL) thickening in superior and inferior sectors.
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sector and SD-OCT revealed pRNFL thinning in all 
sectors.

Discussion
LHON is a mitochondrial disorder widely considered in 
adult or juvenile age, but the disease conversion to 
a symptomatic phase can occur during childhood.10 Due 
to its relative rarity, there are limited data on the clinical 
features and visual prognosis of childhood LHON. 
However, childhood-onset disease is an important patient 
subgroup, and the phenotype seems distinct from classical 
adult-onset LHON with atypical patterns of vision loss. 
Children with LHON are often described as experiencing 
a milder form of the disease than adults-onset. The sub
classification of the mode of onset and progression of 
visual loss of these patients is usually classified as acute, 
if visual acuity has deteriorated rapidly, reaching its nadir 
within 6 months of onset of the disease; slowly progres
sive, if visual deterioration has occurred over a period 
exceeding 6 months; and insidious or subclinical, if the 
patient was clinically asymptomatic at the time that 
a diagnosis of optic atrophy or subnormal vision was 
made, and there was no change in visual acuity during 
subsequent follow-ups.7,9,10

Patient 1 had an atypical presentation with an elevation 
of the optic disc, an idiopathic intracranial hypertension 

and optic nerve and optic chiasm hyperintensity in the MR 
imaging. Such atypical features during the initial presenta
tion might give an impression of other optic neuropathies 
as the aetiology for visual loss. However, the absence of 
leakage on fluorescein angiography was fundamental to 
the differentiation of pseudopapilledema from 
papilledema.3,6,11 Moreover, usually LHON had normal 
findings on MRI. Few studies, however, reported hyper
intensity and enhancement of the visual pathway involved 
in LHON, as described in this case.12–14

The onset of LHON visual loss could be triggered by 
many aetiologies. It had been reported that the sympto
matic phase of LHON was elicited by exposures to certain 
agents such as smoking, alcohol and certain medications. 
However, the environmental factors are unlikely to be 
aetiologically important in young children. Other factors 
could include optic nerve insults due to other optic neuro
pathies or even trauma.12,15,16 In the present case, intra
cranial hypertension could act as the triggering factor of 
LHON. Lamirel et al12 reported one case of 11778 mtDNA 
LHON-specific mutations with confirmed diagnosis in 
a young adult male with idiopathic intracranial hyperten
sion with papilledema. However, to our knowledge, there 
has not been reported any onset in children with idiopathic 
intracranial hypertension at presentation. It was hypothe
sized that idiopathic intracranial hypertension could cause 

Figure 4 FA of patient 2 revealed vascular network papillary and peripapillary vascular microdilations, without diffusion in late stages.
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a disturbance to pre-existing sub-normal axoplasmic trans
port in LHON, possibly responsible for additional imbal
ance of oxidative regulation in retinal ganglion cells.11

The second case was admitted with a slowly progressive 
visual deterioration and a subclinical presentation of the 
right eye. According to the previous studies, although clas
sical acute patterns of visual loss are the most common 
presentation in childhood LHON, over a third of the 
patients were suffering from slow progression or subclinical 
disease evolution, and this rate is higher than the adult 
onset.10 Moreover, the slow progression subgroup of 
patients usually had a better prognosis due to the slow 
rate and asynchronous loss of nerve fiber with a higher 
rate of spontaneous improvement in visual acuity.9 

However, despite the visual deterioration occurring over 
a period exceeding 6 months in our case, after a follow-up 
of seven years, results show a poor outcome, with BCVA of 
counting fingers in both eyes and a temporal optic disc 
pallor with an RNFL thinning in all sectors.

In contrast with the first two cases, the child in the third 
case had an acute presentation, with a rapid visual dete
rioration. The acute childhood LHON presentation usually 
had the worse prognosis and mimicked adult-onset LHON. 
There is a rapid early loss of the papillomacular bundle 
followed by complete optic atrophy after disease onset, 
usually without the possibility of some degree of visual 
recovery.

Diagnosis of LHON can usually be made based on 
patient and family clinical history as well as baseline 
investigations including a formal neuroophthalmological 
examination and mtDNA genetic testing.

In conclusion, we described three peculiar presentations 
of childhood LHON. Although mitochondrial turnover is 
implicated in the pathogenesis of LHON, age-related factors 
could be implicated in the distinct phenotypical subgroup of 
patients.17,18 The absence of classical clinical features could 
lead to initial misdiagnosis. There should exist a high index 
of suspicion in children presenting unexplained subnormal 
vision in order to avoid potential diagnostic delays. 
Diagnostic confirmation is crucial, especially in LHON 
because of the clinical course, prognosis and hereditary 
pattern of the disease.

Ethics Approval and Consent to 
Participate
Written informed consent was obtained from all legal 
guardian, for this study and for allowing the use of clinical 

images and information for the purposes of publication. 
This study of de-identified case report was exempt from 
ethical approval by the Ethics Committee of Centro 
Hospitalar Universitário de São João.
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