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Abstract

A 70-year-old woman with metastatic small-cell lung cancer was referred for isolated left op-
tic disc edema that was incidentally discovered. She had normal visual function, and dilated
fundus examination revealed a small, cupless optic nerve in the right eye and moderate optic
disc edema in the left eye. Magnetic resonance imaging (MRI) of the orbits with contrast was
normal, and MRI brain and magnetic resonance venography were normal without signs of
raised intracranial pressure. Lumbar puncture showed a normal opening pressure and normal
cerebrospinal fluid contents. A diagnosis of incipient non-arteritic anterior ischemic optic neu-
ropathy (NAION) was made, and the optic disc edema resolved after 4 months. Incipient
NAION is an uncommon cause of unilateral optic disc edema with preserved visual function
and is a diagnosis of exclusion. In diagnosing incipient NAION, other causes of optic disc
edema must first be ruled out. These alternative causes include papilledema, optic nerve
sheath meningioma or other orbital masses, and vitreopapillary traction. Incipient NAION is
thought to be caused by subclinical ischemia. This case indicates that incipient NAION may
also occur in patients with metastatic cancer and is possibly related to their hypercoagulable
state. Although there is no treatment once vision loss develops, the optimization of risk fac-
tors may prevent the progression of incipient NAION to classic NAION.
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Introduction

Patients with metastatic cancer may present with neuro-ophthalmic signs and
symptoms, which may be directly or indirectly related to the cancer itself, the treatment of
the cancer, or may be unrelated to the underlying cancer diagnosis [1]. Non-arteritic
anterior ischemic optic neuropathy (NAION) has rarely been described in patients with
metastatic disease. It is important to include NAION in the differential diagnosis as optic
neuropathies may be incorrectly attributed to cancer treatment, resulting in the cessation
of important care [2]. NAION classically involves a history of sudden, painless vision loss
accompanied by optic disc edema in patients with a “disc-at-risk.” Uncommonly, patients
will present with a clinical pattern that is consistent with NAION, but without any subjective
or objective loss of vision. This is termed “incipient” NAION and is often a diagnosis of
exclusion that first involves exclusion of other causes such as a retrobulbar mass such as
an optic nerve sheath meningioma or unilateral papilledema [3]. A previous case series of
54 patients found that 25% of people with incipient NAION progressed to develop a visual
field defect after a median of 5.8 weeks, and another 20% developed a visual field defect
after the resolution of the first episode of incipient NAION [4]. The early recognition of
incipient NAION may allow clinicians to mitigate risk factors and prevent progression to
classic NAION. Here, we present a case of a 70-year-old woman with metastatic small-cell
lung cancer who is incidentally found to have left optic disc edema that was later diagnosed
as incipient NAION.

Case Report/Case Presentation

A 70-year-old woman was referred by her optometrist after she was noted to have left
optic disc edema on a routine examination. She had a past medical history of metastatic small-
cell lung cancer that was diagnosed 1 year after she was found to have a right lower lobe
pulmonary mass with associated post-obstructive atelectasis, a liver mass, and bone metas-
tasis. She completed 6 cycles of palliative carboplatin and etoposide treatment 6 months prior
to presentation. She also underwent chest radiation and was treated with maintenance
atezolizumab. Her past medical history also included idiopathic thrombocytopenia, asthma,
mild Crohn’s disease, gastroesophageal reflux disease, restless leg syndrome, and dyslip-
idemia. Her medications included gabapentin, pantoprazole, ferrous fumarate, rosuvastatin,
and pramipexole.

Ather initial neuro-ophthalmology consultation, she denied blurred vision, pain, or head-
aches. Visual acuity was 20/25 in both eyes, pupils were equally reactive, and there was no
relative afferent pupillary defect; Humphrey 24-2 SITA-Fast visual fields were normal in both
eyes. Dilated fundus examination revealed a normal appearing optic nerve in the right eye
(OD) and optic disc edema in the left eye (OS; shown in Fig. 1). Optical coherence tomography
(OCT) of the retinal nerve fiber layer showed an average thickness of 107 pm OD and 356 pm
0S. High definition OCT over the optic nerve showed no signs of vitreopapillary traction
(shown in Fig. 2). The erythrocyte sedimentation rate was mildly elevated at 43 mm/h,
C-reactive protein was normal (4.5 mg/L,normal <5.0 mg/L), and the patienthad no symptoms
related to giant cell arteritis. The mildly elevated erythrocyte sedimentation rate was
attributed to her metastatic cancer.

Since the patient had left optic disc edema with preserved visual function, the differential
diagnosis considered was a retrobulbar mass such as a metastasis or optic nerve sheath
meningioma, unilateral papilledema, or incipient NAION. Vitreopapillary traction had been
ruled out with OCT of the optic nerve.
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Fig. 1. Optic disc photos demonstrating a normal right optic nerve with a small cup-to-disc ratio and left op-
tic disc edema.
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Fig. 2. OCT of the retinal nerve fiber layer showing an elevated RNFL thickness in the left eye (left panel).
OCT of the optic nerve (HD cross) showing left optic disc edema without optic disc drusen or vitreopapillary
traction (right panel). OCT, optical coherence tomography.

To narrow down the differential diagnosis, further investigations were performed. She
underwent magnetic resonance imaging of the brain and orbits with contrast and magnetic
resonance venography of the head, and this showed no orbital masses, no signs of leptomen-
ingeal disease, and no signs of dural venous sinus thrombosis. There were no signs of raised
intracranial pressure such as an empty sella or distal transverse sinus stenosis. She underwent
a lumbar puncture that showed an opening pressure of 14 cm of water (normal less than 25
cm of water), and there was 1 nucleated cell and normal protein and glucose. Her hemoglobin
was normal at 135 g/L.

Since a retrobulbar compressive mass raised intracranial pressure and vitreopapillary
traction had been ruled out, a diagnosis of incipient NAION was made. As there is no estab-
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lished treatment for NAION, efforts were focused on modifying her risk factors. She saw her
primary care physician to optimize her vascular risk factors and was started on aspirin 81 mg
daily. She had previously been tested for obstructive sleep apnea, which was normal.

The patient was followed up, and her left optic disc edema resolved at the 4-month
follow-up visit. At that visit, her visual acuity continued to be 20/25 in each eye, and Humphrey
24-2 SITA-Fast visual fields were normal. The spontaneous resolution of the optic disc edema
confirmed the diagnosis of incipient NAION. She attended a follow-up appointment at 8
months and continued to maintain normal visual function without recurrence of the optic disc
edema.

Discussion/Conclusion

While the exact mechanism of NAION remains controversial, it is generally presumed to
result from acute ischemia to the optic nerve head, which then induces axonal swelling. In
susceptible eyes with anatomically crowded optic discs, axons are compressed within the scleral
canal, leading to compartment syndrome and retinal ganglion cell death [5]. The unique, asymp-
tomatic presentation of incipient NAION is instead believed to be caused by subclinical ischemia
[4]. Subclinical ischemia can produce optic disc edema without necessarily causing vision loss.
Minor reductions in blood flow to the optic disc can cause axoplasmic flow stasis and edema
without causing axonal cell death or interfering with visual impulse transmission. Given that up
to 45% of eyes with incipient NAION eventually develop classic NAION, early intervention to
prevent the progression of subclinical ischemia to severe ischemia may prevent permanent
vision loss [4]. The risk factors for the development of NAION are predominantly modifiable and
include obstructive sleep apnea, hypertension, hypercholesterolemia, and diabetes [6].
Therefore, it is recommended that any diagnosis of incipient NAION be followed up with prompt
monitoring and treatment of these risk factors, if present. Once vision loss occurs, management
still focuses on addressing these underlying risk factors, but there are no evidence-based treat-
ments to prevent further deterioration. In terms of prognosis, Hayreh and Zimmerman reported
the largest series of patients with this condition and found that 25% of patients with incipient
NAION progressed to classical NAION after amedian of 5.8 weeks, and 20% of patients developed
classical NAION after resolution of the optic disc edema. The Ischemic Optic Neuropathy Decom-
pression Trial found that in patients with classical NAION, 15% of patients will experience
another episode of NAION in their fellow eye over a 5-year period [4, 7].

It is important to have a comprehensive differential diagnosis for optic disc edema in
cancer patients since this may be misattributed to important cancer treatments. NAION in
patients with cancer has been rarely reported. Yuan et al. reported a 48-year-old woman who
experienced sudden vision loss after receiving her first cycle of intravenous chemotherapy
with docetaxel, cisplatin, and fluorouracil for nasopharyngeal squamous cell carcinoma [8].
She underwent extensive investigations to exclude metastases, which were negative, and the
vision did not improve. An additional case report documented NAION in a patient with colon
cancer and optic disc drusen, which is also known to predispose to NAION [9]. Clinicians may
sometimes misclassify NAION as “optic neuritis,” especially in cancer patients on checkpoint
inhibitors, which are known to increase the risk of inflammatory events [2]. Metastatic disease
is also known to produce a hypercoagulable state throughout the body and can increase the
risk of NAION. The secretion of procoagulant substances and inflammatory cytokines by
cancer cells contributes to the formation of thrombi [10], which can occlude small blood
vessels supplying blood to the optic nerves. Furthermore, cancer patients often develop
anemia from inflammatory suppression of RBC production [11], which can further contribute
to the ischemic state observed in NAION.
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There is a specific differential diagnosis for optic disc edema with preserved visual
function, and these cases should be evaluated in a systematic manner. For unilateral optic
disc edema, this includes incipient NAION, unilateral papilledema from various causes (e.g.,
idiopathic intracranial hypertension, and dural venous sinus thrombosis), optic nerve
sheath meningioma or similar orbital lesions, optic perineuritis, vitreopapillary traction,
and peripapillary choroidal neovascular membrane [3]. For bilateral optic disc edema, the
most common cause is papilledema, but other causes may include incipient NAION, optic
perineuritis, intermediate uveitis, and a hypertensive emergency [12]. To rule out these
alternative causes of optic disc edema, further examination with a slit lamp, dilated
fundoscopy, optical coherence tomography, intravenous fluorescence angiography,
magnetic resonance imaging, and magnetic resonance venography is often recommended.
The diagnosis of incipient NAION is a diagnosis of exclusion that can be made once these
other possibilities have been ruled out.

In summary, we present a case of a 70-year-old woman with metastatic small-cell lung
cancer who was incidentally found to have left optic disc edema that was later diagnosed as
incipient NAION. Before a diagnosis of incipient NAION can be made, it is essential to rule out
other ocular, neoplastic, and systemic causes of optic disc edema. Once a diagnosis is made,
careful monitoring of vasculopathic risk factors may decrease ischemia and prevent
progression of vision loss. Further cases of NAION in patients with cancer are required to
better characterize the disease in this setting.
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