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Case Report

A Case of Optic Nerve Atrophy with Severe Disc Cupping 
after Methanol Poisoning

Yong Woon Shin, Ki Bang Uhm

Department of Ophthalmology, Hanyang University College of Medicine, Seoul, Korea

We report a rare case of optic nerve atrophy with severe disc cupping resulting from methanol poisoning. A 
30-year-old man presented to the hospital complaining of decreased visual acuity in both eyes a day after drinking 
alcohol containing methanol. His initial visual acuity allowed for only visualizing hand motion and not corrected in ei-
ther eye. Initial intraocular pressure was within normal limits in both eyes. Initial fundus examination showed optic 
disc swelling in both eyes. Four years later, he visited our hospital for an eye evaluation. Visual acuity in both eyes 
still only allowed for visualizing hand motion. No nystagmus was observed in either eye during the optokinetic nys-
tagmus test, and no waves were found in a visual evoked potential test. No specific change was noted on brain mag-
netic resonance imaging. On fundus examination, there was disc pallor in both eyes and disc cupping with a high 
cup/disc (C/D) ratio above 0.9 in the left eye. C/D ratio of the right eye was 0.5. Methanol poisoning may induce 
glaucomatous disc cupping in the late stage as well as optic atrophy. One possible mechanism of disc cupping is 
ganglion cell loss due to acute demyelination of the retrobulbar optic nerve. This report is the first photographic evi-
dence of methanol induced optic disc cupping in Korea.   
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It is well known that the ingestion of a small amount of 
methanol can cause visual disturbance and loss of vision in a 
few hours [1-3]. The mechanism of the visual disturbance is a 
degenerative change in the optic nerves and a secondary 
change in the ganglion cell, rather than the production of for-
mic acid, which develops when methanol is metabolized by 
the retina, inducing direct tissue intoxication to the retina and 
the optic nerve. After acute methanol poisoning, initially 
there is an optic neuritis-like change, congestion or swelling 
of the optic disc, and then optic nerve atrophy with pale discs 
may develop rapidly or gradually [4-6]. Severe disc cupping, 
which is found in the last stage of glaucoma, will occur if op-
tic nerve atrophy becomes severe [7]. The mechanism of op-
tic nerve atrophy is unknown, but it is suspected to be caused 
by progressive demyelination of nerve fibers [8-10]. There 
are some reports of optic nerve atrophy after methanol 

poisoning. However, a case of optic nerve atrophy with glau-
comatous severe disc cupping has never been reported in 
Korea [11,12]. We report on one case of optic nerve atrophy 
with severe disc cupping after methanol poisoning. 

Case Report

A 30-year-old male visited our hospital for evaluation of 
both eyes. Four years ago, he experienced visual deterio-
ration after drinking a 20% alcoholic beverage (soju) con-
taminated with methanol. One day after a single shot of this 
alcoholic beverage, visual symptoms began to occur, and he 
presented to a university hospital the next day. His initial vis-
ual acuity in both eyes only allowed for visualization of hand 
motion, and no light reflex was observed. Initial intraocular 
pressure was 18 mmHg by Goldmann applanation tonometry 
in both eyes. Depth of the anterior chamber was deep, and all 
quadrants of angle were opened by gonioscopy in both eyes. 
There were no signs of uveitis on slit lamp exam. Cup/disc 
(C/D) ratio of both eyes was about 0.5. There were no specif-
ic fundus findings except for edema of both optic discs (Fig. 
1). Laboratory studies showed metabolic acidosis and mildly 
elevated methanol levels in his serum. He had no significant 
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Fig. 1. A 30-year-old man complained of visual disturbance in both eyes one day after drinking methanol. The fundus 
photographs demonstrate optic disc edema with blurred disc margins at the initial visit. (A) Right eye, (B) left eye. 

A B

C D

Fig. 2. The patient presented to our hospital four years after the initial visit for methanol intoxication. (A,B) Red free 
photographs of both eyes. Red free photographs demonstrate diffuse defects of retinal nerve fiber layers in both eyes. 
(C) Disc photograph of the right eye, which shows optic nerve atrophy. (D) Disc photograph of the left eye which 
shows severe disc cupping. 
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Fig. 3. Result of retinal nerve fiber layer (RNFL) thickness in optical coherence tomography. RNFL thinkness of both eyes is 
under one percentile of normal distribution in nearly all sectors. This exam was performed four years after methanol intoxicaion. 
TEMP = temporal; SUP = superior; NAS = nasal; INF = inferior; Imax = inferior maximum; Smax = superior maximum; 
Tavg = temporal average; Navg = nasal average; Max-Min = the difference value between maximum and minimum thickness; 
Savg = superior average; Iavg = inferior average.

past medical history and no other physical symptoms besides 
visual deterioration. He had no home medications, including 
eye drops. After initial conservative treatment, he was lost to 
follow up. On presentation to our hospital 4 years later, he 
wanted an evaluation of both eyes. His visual acuity still only 
allowed for visualization of hand motion in both eyes and 
was not corrected. No nystagmus was found in either eye on 
the optokinetic nystagmus test. The intraocular pressure was 
15 mmHg by Goldmann applanation tonometry in both eyes. 
He had not taken any other antiglaucomatous eye drops dur-
ing the follow-up loss period. The pupils were dilated to ap-
proximately 4 mm, and direct light reflex was barely visible 

in either eye. No new vessels of the iris were observed on 
slit-lamp examination. Angles were open and no new vessels 
were observed on the iris or angles by gonioscopic exam in 
either eye. From red free photographs, diffuse retinal nerve 
fiber layer defects were observed in both eyes (Fig. 2A and 
2B). On fundus exam, optic discs were pale in both eyes, and 
C/D ratio of the right eye was 0.5. C/D ratio of the left eye 
was higher than 0.9, which appeared as glaucomatous disc 
cupping (Fig. 2C and 2D). Filling of fluorescein in the optic 
disc did not appear in either eye on fluorescein angiography. 
The thickness of the retinal nerve fiber layer (RNFL) by opti-
cal coherence tomography (OCT) was 43.55 µm in the right 
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SCAN 1: Results not modified.
SCAN 2: Results not modified.
SCAN 3: Results not modified.
SCAN 4: Results not modified.
SCAN 5: Results not modified.
SCAN 6: Results not modified.

Individual radia l scan analysis
Rim area (Vert. cross section): 0.016 mm2

Avg nerve width @ disk 0.02 mm
Disk diameter: 1.88 mm
Cup diameter: 1.38 mm
Rim length (Horiz.): 0.5 mm

Optic nerve head analysis results
Vert. Integrated rim area (Vol.) 0.138 mm3

Horiz. Integrated rim width (Area) 1.274 mm2

Disk area 3.178 mm2

Cup area 1.721 mm2

Rim area 1.457 mm2

Cup/Disk area ratio 0.542
Cup/Disk horiz. ratio 0.716
Cup/Disk vert. ratio 0.75

Plot background:

Cup offset for topo (microns):

Cup area (topo):
Cup volume (topo):

1.387 mm2

0.145 mm3

Individual radia l scan analysis
Rim area (Vert. cross section): 0.001 mm2

Avg nerve width @ disk 0.13 mm
Disk diameter: 1.91 mm
Cup diameter: 1.88 mm
Rim length (Horiz.): 0.03 mm

Optic nerve head analysis results
Vert. Integrated rim area (Vol.) 0.011 mm3

Horiz. Integrated rim width (Area) 0.838 mm2

Disk area 3.111 mm2

Cup area 2.786 mm2

Rim area 0.325 mm2

Cup/Disk area ratio 0.896
Cup/Disk horiz. ratio 0.955
Cup/Disk vert. ratio 0.957

Plot background:

Cup offset for topo (microns):

Cup area (topo):
Cup volume (topo):

4.652 mm2

0.641 mm3

SCAN 1: Results not modified.
SCAN 2: Results not modified.
SCAN 3: Results not modified.
SCAN 4: Results not modified.
SCAN 5: Results not modified.
SCAN 6: Results not modified.

A B

Signal strength (max 10)  10 Signal strength (max 10) 9

 None Absolute Aligned and shaded  None Absolute Aligned and shaded

Cup offset (microns):Cup offset (microns):

Fig. 4. Vertical radial scans of optical coherence tomography (OCT) in both optic nerve heads. The cup area, cup/disc area and cup disc ratio 
of the left eye are larger than those of the right eye in OCT. This exam was performed four years after methanol intoxicaion. (A) Right eye, 
(B) left eye. 

A B

Fig. 5. Visual evoked potentials (VEP) both eyes. Note that waves of N75, P100 and N145 do not appear in either eye. This exam was per-
formed four years after methanol intoxicaion. (A) Right eye, (B) left eye. 

eye, 43.57 µm in the left eye, which was less than 1% in nor-
mal distribution of all sectors around the optic disc (Fig. 3). 
The left eye was bigger than the right with respect to the cup 
area, C/D area ratio, horizontal C/D ratio, and vertical C/D 
ratio in OCT (Fig. 4). To rule out other reasons for the optic 
atrophy, brain magnetic resonance imaging (MRI) and visual 
evoked potentials (VEP) were performed. No special signals 
from the brain MRI were noted, and N75, P100, and N145 
wave forms were not observed from VEP (Fig. 5). 

In summary, the patient’s intraocular pressures in both 

eyes were within normal limits on initial and follow up 
examination. There was no structural problem of the eyeball, 
including angle closure or new vessels of the anterior seg-
ment that could lead to glaucoma. The patient did not have 
any ophthalmological diseases such as uveitis, retinal vein 
occlusion, or diabetic retinopathy that could increase intra-
ocular pressure. The C/D ratio of the right eye had been un-
changed for four years. If his left eye had glaucoma, the C/D 
ratio of the right eye may have increased because normal ten-
sion or open angle glaucoma usually occurs bilaterally. 
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Based on these findings, we concluded that methanol poison-
ing could have led to glaucomatous disc cupping in the pa-
tient’s left eye. 

Discussion

Methanol is an organic solvent that is poisonous when 
ingested. It can cause poisoning by contact with the skin or 
exposure to respiratory organs. Methanol poisoning causes 
depression of the central nervous system, metabolic acidosis, 
and retina/optic nerve cell damage. It causes visual loss and 
may result in death. Symptoms appear about 12 to 24 hours 
after exposure. In the early period, there is disc edema and 
congestion from accumulation of axonal material. Two 
months after exposure, optic nerve atrophy may appear. Like 
ethanol, methanol is metabolized by alcohol dehydrogenase. 
Formaldehyde is produced as a product of dissolution, which 
converts to formic acid and causes necrosis of retinal gan-
glionic cells and the optic nerve [13,14].

The formic acid controls cytochrome oxidase and inter-
feres with ATP production from mitochondria, so it causes 
histologic hypoxia, which induces axonal cell death [15]. 
Secondarily, the retinal ganglionic cell is destroyed by the 
degeneration of the axonal region by formic acid. It interferes 
with transfer of cell signals, causing visual loss by damaging 
myelin selectively in the retrobulbar area [7,9,10].

The optic nerve atrophy suggests loss of ganglionic cells, 
which is a secondary change caused by the degenerative de-
myelination of the retrobulbar optic nerve rather than direct 
damage to axonal cells of the optic nerve. Although the ac-
tual incidence is unknown, optic nerve atrophy from meth-
anol poisoning is relatively common, but cases with disc cup-
ping are rare. The mechanism of disc cupping in methanol 
poisoning is not yet clear, and unlike optic nerve atrophy 
from progressive demyelination, this case had rapid demyeli-
nation of the retrobulbar optic nerve [7,8]. It is unknown 
whether the reason for asymmetry of the disc cupping be-
tween eyes in our case was related to a difference in the ex-
tensive ganglion cell loss due to acute demyelination of the 
retrobulbar optic nerve. Different mechanisms of optic nerve 
damage may have occurred because the RNFL thickness of 
both eyes decreased similarly, though the C/D ratios were 
different. RNFL loss with normal cup/disc ratios could ap-
pear in other optic neuropathies such as traumatic optic neu-
ropathy [16]. The right eye may even progress to severe disc 
cupping like the left over a long period of time. In addition, it 
was difficult to completely rule out the possibility that the 
damage in one eye was a result of glaucoma. Further inves-

tigation and long term follow-up are required better under-
stand asymmetric disc cupping after methanol poisoning.

This is the first reported case of optic nerve atrophy with 
severe disc cupping after methanol poisoning in Korea. 
Glaucomatous optic disc cupping can appear in other optic 
neuropathic diseases, and additional studies on the mecha-
nism of disc cupping are needed to investigate this further. 
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