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Purpose: Reports of atypical cases have increased awareness that Leber’s hereditary optic neuropathy (LHON) is
not solely a disease of young men. Here, we present a case of a 70-year-old woman who presented with bilateral
sequential loss of vision, and, after several diagnostic dilemmas, was ultimately found to have LHON.
Observations: Our patient presented with a one-month history of progressive central vision loss in the right eye.
Her visual acuities were 20/200-1 and 20/25-2. She had no afferent pupillary defect and intraocular pressures
were normal. Fundus examination revealed cup-to-disc ratios of 0.9 and 0.7 with an inferior notch on the right.
Visual fields showed superior arcuate and cecocentral depressions on the right and an inferior nasal step on the
left. Ocular coherence tomography showed bilateral, superior and inferior retinal nerve fiber layer thinning. She
was diagnosed with normal-tension glaucoma. Laboratory studies and neuroimaging were unremarkable. One
month later, she presented with new central vision loss in the left eye. Ocular coherence tomography revealed
new, mild optic nerve swelling in the left eye. Due to concern for an acute-on-chronic process, she was hospi-
talized and treated with intravenous steroids and later plasmapheresis with modest improvement. An extensive
laboratory evaluation, lumbar puncture, temporal artery biopsy, and PET CT were normal. Mitochondrial genetic
testing was ordered. After a six-week delay, the results revealed a pathogenic variant at mitochondrial position
11778, consistent with a diagnosis of LHON. She began treatment with idebenone. At the most recent visit, her
vision had improved to 20/40 and 20/30.

Conclusions and importance: LHON is typically not part of the initial differential diagnosis of an optic neuropathy
in patients outside the typical demographic. As genetic testing has become more widely available, clinicians
should consider including LHON in their differential diagnosis of any optic neuropathy, especially if other, more
common causes have been ruled out.

1. Introduction

Reports of atypical cases have increased awareness that Leber’s he-
reditary optic neuropathy (LHON) is not solely a disease of young men.
We present a case of a 70-year-old woman who presented with bilateral
sequential loss of vision, and, after several diagnostic dilemmas, was
ultimately found to have LHON.

2. Case report

In June 2022, a 70-year-old woman presented with a one-month

history of slowly progressive central vision loss in the right eye. She
reported a right-sided headache since having COVID-19 in December
2021. Her past medical history included hypertension, irritable bowel
syndrome, and a pituitary adenoma that had been resected in 1980
without chiasmal involvement. She did not smoke or drink alcohol.
There was no family history of blindness. Her best-corrected visual
acuities were 20/200-1 and 20/25-2. She had normal pupils and an
afferent pupillary defect was not noted by the technician prior to dila-
tion. Intraocular pressures were 12 mm Hg and 16 mm Hg. Dilated
fundus examination revealed cup-to-disc ratios of 0.9 and 0.7 with an
inferior notch on the right. Perimetry showed superior arcuate and
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Fig. 1. Visual fields at presentation (size V), 2 months (size V), and 1 year (size III OS; size V OD) showing a progressively worsening inferior nasal step with eventual
cecocentral involvement on the left, and a progressively worsening superior arcuate scotoma on the right that improved by 1 year.
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Fig. 2. OCT RNFL at presentation, 2 months, and 1 year showing bilateral superior and inferior thinning, worse on the right. At 2 months, there was increased
average RNFL compared to baseline, indicative of mild optic nerve swelling in the right eye. At 1 year, there was progressive thinning bilaterally.
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cecocentral defects in the right eye and an inferior nasal step in the left
eye (Fig. 1). Optical coherence tomography (OCT) showed bilateral,
superior and inferior retinal nerve fiber layer (RNFL) thinning (Fig. 2).
She was diagnosed with normal-tension glaucoma with new central
involvement. Laboratory studies revealed normal blood count, normal
erythrocyte sedimentation rate, and mildly elevated c-reactive protein
of 1.0 (normal 0.0-0.8 mg/dl). MRI brain and orbits with contrast
showed no recurrence of her pituitary adenoma and no abnormal
enhancement of the optic nerves. Ultrasound of the temporal arteries
showed normal flow by color doppler. She was started on combination
brimonidine/timolol eye drops twice daily.

One month later, she presented with new central vision loss in the
left eye. Visual acuities were 20/200 in each eye. Automated perimetry
revealed worsening visual field loss in the left eye (Fig. 1) and OCT
showed an increased average RNFL thickness in the left eye, indicating
mild optic nerve swelling (Fig. 2). Due to concern for an inflammatory
optic neuropathy on top of open angle glaucoma, she was hospitalized
and received a three-day course of IV methylprednisolone. Laboratory
evaluations for nutritional, toxic, infectious, and autoimmune etiologies
were normal. Lumbar puncture and temporal artery biopsy were both
normal. PET CT and paraneoplastic antibodies were also normal. She
was discharged with modest improvement in signs and symptoms.

Four days after her discharge, she presented with further vision loss
in each eye. She was re-admitted to the hospital where she received
another course of IV steroids and five sessions of plasmapheresis fol-
lowed by intravenous immunoglobulin.

During her initial hospitalization, because her presentation was not
consistent with glaucoma or an inflammatory optic neuropathy, mito-
chondrial DNA sequencing was ordered. The results were not available
for six weeks. When the results became available, sequence analysis and
deletion testing of the mitochondrial genome revealed our patient was
homoplasmic for a pathogenic variant in the MT-ND4 gene (11778 G >
A) which is commonly associated with LHON (NGS performed by Gen-
eDx, Gaithersburg, MD, USA. GeneDx is CLIA certified).

Because our patient had features of normal-tension glaucoma and
LHON, she continues to be treated for both conditions, using a combi-
nation of intraocular-pressure lowering medications and idebenone 900
mg/day. At her most recent visit, after 24 weeks of treatment with
idebenone, visual acuities had improved to 20/40 and 20/30 and her
visual field defects (Fig. 1) and retinal nerve fiber layer defects (Fig. 2)
were stable.

3. Discussion and conclusions

Reports of atypical cases have increased awareness that LHON is not
solely a disease of young men.' However, with a reported incidence of
only 5-10 % in women harboring pathogenic variants due to incomplete
penetrance,” there are even fewer reports of affected older women. In
general, late-onset LHON is most commonly caused by the 11778 mu-
tation.® There may be an increased prevalence of LHON mtDNA muta-
tions in patients diagnosed with normal-tension glaucoma, and
morphology of the optic nerve in atrophic stages can be difficult to
distinguish clinically.* Clinicians should consider including LHON in
their differential diagnosis of any optic neuropathy, especially if other,
more common causes have been ruled out. LHON should particularly be
considered in patients with rapidly progressive primary open angle or
normal tension glaucoma.

Other than a modestly elevated c-reactive protein, this patient’s
initial inflammatory disease workup was negative. However, we cannot
rule out the possibility that IV steroid treatment and plasmapheresis
contributed to this patient’s favorable visual outcome.

Although patients with 11778 mutations have a poorer visual
prognosis compared to patients with 14484 mutations,” control of risk
factors should be advised in all cases regardless of genotype due to the
potential for recovery. In a review of mutation-independent therapies
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for LHON, Chen, Yu-Wai-Man and Newman concluded that treatment
with idebenone appears to be effective in improving or stabilizing
vision, especially if treatment is initiated early in the disease course and
if treatment is continued for a longer duration.® In an expanded access
program involving 87 patients, 46.0 % of patients treated with idebe-
none within 12 months of symptom onset experienced a clinically
relevant improvement in acuity (defined as off-chart acuity to on-chart
acuity by at least one line or an improvement in on-chart acuity by at
least two lines).” These authors recommended treatment for at least
18-24 months.

4. Patient consent

Consent to publish the case report was obtained. This report does not
contain any personal information that could lead to the identification of
the patient.
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