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Case History

A 41-year-old Caucasian male presents with the chief complaint of blurred vision in both eyes,

which began seven months ago and has gradually worsened. He describes how he can see

objects and figures but reading words on a white background is particularly difficult.

Personal ocular history: Diagnosed with decreased vision in both eyes of unknown etiology at last

eye exam about 1 month ago

Family ocular history: None

Medical history: Anxiety, depression, macrocytic anemia, and severe alcohol dependence

Medications: Zolpidem, multivitamins, and thiamine

Social history: From 2018 to 2021, patient reports drinking 750mL of vodka per day, chewing one

can of tobacco daily, smoking cigars and more than 10 cigarettes a day. Reports poor diet and

“drinking his calories” during that period

Exam Findings

Unaided distance VA:

OD 20/100 PH 20/80

OS 20/200 PH 20/100-1

Extraocular motility: Full and unrestricted OD, OS

Confrontation visual fields: Full to finger counting OD, OS

Pupils: Equally round and reactive to light, no APD

Color vision (HRR plates):

OD 1/6

OS 1/6

Manifest refraction and best-corrected VA:

OD +0.00 -0.50 x 170 20/70-1

OS -0.25 -0.50 x 160 20/80-2

Anterior segment: Unremarkable OD, OS

Applanation tonometry: OD 18 mmHg, OS 17 mmHg

Dilated fundus exam: Optic nerve is flat with distinct margins, cup-to-disc ratio 0.35, with mild 

temporal pallor OD, OS. Fundus otherwise unremarkable OD, OS. See Figure 1.

Ancillary Testing

Optical Coherence Tomography (OCT) of the Retinal Nerve Fiber Layer (RNFL) revealed a

normal average RNFL thickness of 92 microns OD and 94 microns OS with 92% symmetry. The

temporal quadrants demonstrated thinning in both eyes, as demonstrated in Figure 2.

The Ganglion Cell Analysis (GCA) illustrated in Figure 3 showed diffuse thinning in all sectors

of both eyes. The average ganglion cell layer (GCL) and inner plexiform layer (IPL) thickness was

58 microns OD and 57 microns OS, with a minimum GCL and IPL thickness of 50 microns OD and

47 microns OS.

The central average macular thickness was 257 microns OD and 250 microns OS with

normal foveal contour, an intact photoreceptor integrity line, and good parallelism in both eyes.

A 30-2 Humphrey Visual Field (HVF) was performed with good reliability in both eyes. The

pattern deviation map, shown in Figure 4, reveals shallow to moderate central and paracentral

defects in the right eye, and moderate to dense cecocentral and paracentral defects in the left eye.

Differential Diagnosis

1. Nutritional Optic Neuropathy

2. Toxic Optic Neuropathy

3. Leber’s Hereditary Optic Neuropathy

4. Inflammatory Optic Neuropathy

5. Compressive Optic Neuropathy

Treatment and Management

Diagnosis of nutritional or toxic optic neuropathy is aided by a detailed history of diet, alcohol,

medication and drug use. Blood analysis should be ordered to determine which toxin or nutrient

deficiency is present. In this case, the patient had been diagnosed with macrocytic anemia, which

occurs from a deficiency in vitamin B12 and folate, but had normal vitamin B12 and folate serum

levels. If there is suspicion of nutritional optic neuropathy, it is suggested to treat with vitamin

supplementation, as tissue B12 levels are not always reflected by serum levels. The patient was

encouraged to continue abstaining from alcohol and tobacco, and continue his multivitamin and

thiamine supplementation. An MRI of the head and orbits was also ordered, which should yield

normal findings in these cases, but it is important to exclude a compressive or demyelinating

lesion. Visual acuity, color vision, and visual field should be tested regularly, and may be followed

every 1-2 weeks, 4-6 months, then 12 months, with improvement in vision. Ten months after

symptom onset, the patient’s visual acuities had improved to 20/25 in both eyes.

Discussion

Nutritional optic neuropathy is caused by a deficiency of B-complex vitamins, particularly thiamine

(vitamin B1), and cyanocobalamin (vitamin B12). Deficiency in these vitamins is common in

individuals with severe alcohol dependence, and may cause accumulation of formic acid, which

inhibits the electron transport chain. This affects mitochondrial function and ATP production,

leading to nerve death. The macula has the highest metabolic demand in the retina, and because

the fibers of the papillomacular bundle are small and unmyelinated, they are most susceptible to

damage. In addition, in the presence of a nutrient deficiency, the anterior visual pathway becomes

even more susceptible to damage by toxins. Cyanide, a chemical found in cigarette smoke, can

disrupt mitochondrial function similar to formic acid. Individuals who abuse alcohol are at a

greater risk for developing nutritional optic neuropathy if they also abuse tobacco.

Conclusion

Nutritional optic neuropathy is rare, but certain populations are at risk. A detailed history regarding

diet, alcohol or drug use should be discussed in patients presenting with bilateral central vision

loss. Outcomes from nutritional optic neuropathy are variable, but if diagnosed and treated early,

visual prognosis is good.
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Figure 2: Optical coherence tomography of the retinal

nerve fiber layer illustrating bilateral temporal thinning

Figure 1: Fundus photo of both eyes on initial visit

Figure 3: Ganglion cell analysis showing diffuse thinning

of the ganglion cell layer and inner plexiform

Figure 4: 30-2 Humphrey Visual Field illustrating shallow to moderate

central and paracentral defects in the right eye, and moderate to dense

cecocentral and paracentral defects in the left eye.

Background: Nutritional optic neuropathy is characterized by optic nerve damage from a nutrient deficiency. While rare in developed countries, certain populations are at risk of developing this disorder.

Case Discussion: A 41-year-old Caucasian male presented with the complaint of gradual blurred vision in both eyes. His last eye exam was one month ago, where he was diagnosed with decreased vision of an unknown etiology. The patient’s medical history was positive for anxiety, depression, macrocytic

anemia, and severe alcohol dependence. His medications included zolpidem, multivitamins, and thiamine. His social history consisted of drinking 750mL of vodka per day since 2018, as well as chewing one can of tobacco per day. His best-corrected distance visual acuities were OD 20/70 and OS 20/80. Color

vision was reduced in each eye. His dilated ocular health exam was unremarkable, except for mild temporal optic nerve pallor OU. OCT showed temporal RNFL thinning and diffuse thinning on GCA OU. At a follow-up exam, visual field testing showed paracentral defects OU. The tentative diagnosis of

nutritional-toxic optic neuropathy was made. The patient was encouraged to abstain from alcohol and tobacco and continue vitamin supplementation. An MRI was ordered to rule-out compressive and ischemic lesions, and the patient was referred to neuro-ophthalmology for further testing. At that visit, the

patient’s visual acuities had improved to 20/25 in each eye.

Conclusion: Patients presenting with bilateral and painless vision loss should be asked about diet, alcohol, drug, and tobacco use. If detected and treated early, visual prognosis is good.
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