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Methanol-induced toxic optic neuropathy: a case

series report and literature review
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(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-sen University, Guangdong Provincial Key

Abstract

Laboratory of Ophthalmology and Visual Science, Guangzhou 510060, China)

Objective: To analyze the clinical characteristics, dynamic imaging changes, and treatment responses of
methanol-induced toxic optic neuropathy. Additionally, it sought to explore the correlation between poisoning
severity, intervention timing, and visual functional outcomes, so as to provide evidence-based insights for
optimizing clinical diagnosis and treatment strategies. Methods: A case-series study combined with a literature
review was conducted. Nine patients (18 eyes) diagnosed with methanol-induced toxic optic neuropathy at
Zhongshan Ophthalmic Center, Sun Yat-sen University from 2017 to 2024, were retrospectively included.
Clinical data, including pupillary changes, fundus photography, optical coherence tomography (OCT), visual
field tests, and visual evoked potentials (VEP), were collected and integrated with findings from the literature.
The inclusion criteria were a confirmed history of methanol exposure, acute vision loss accompanied by optic
disc edema or retinal nerve fiber layer (RNFL) thickening, and elevated blood/urine methanol or formic acid
levels. Patients with pre-existing poor vision or retinal diseases were excluded. Multimodal imaging was
employed to evaluate the characteristics of optic nerve injury, and treatment responses and prognostic factors
were analyzed. Results: The nine patients (18 eyes) ranged in age from 23 to 51 years (7 males, 2 females), with

the time from poisoning to consultation spanning from 3 days to 3 months. The best-corrected visual acuity


https://doi.org/$articledoi

1034

HRF}2# 42, 2025, 40(12)  journal.gzzoc.org.cn

Keywords

(BCVA) ranged from no light perception (NLP, 11 eyes) to 1.0. Pupillary abnormalities were observed in 66.7%
(12/18 eyes) of the cases. Fundus examination showed optic disc edema, while VEP revealed reduced amplitude
and visual field defects. OCT demonstrated RNFL thickening in the acute phase and progressive atrophy with an
increased cup-to-disc ratio (C/D) in the chronic phase. After treatment, 12 eyes showed visual improvement
(followed at 2 months; 4 eyes with post-poisoning BCVA of 1.0 were excluded from this analysis). Among
patients with extended follow-up (4 months to 3 years), most reached a visual acuity plateau after acute-phase
intervention, although a minority remained at risk of delayed neurodegenerative decline. Early intervention with
systemic high-dose steroid therapy, hemodialysis, and neuroprotective treatment might improve visual function
in some patients, whereas delayed treatment often led to irreversible vision loss. Patients with preserved
pupillary light reflexes had more favorable prognoses. Conclusions: The prognosis of methanol-induced optic
neuropathy is closely related to poisoning severity, intervention timing, and pupillary reflex status. Early high-
dose steroid therapy combined with neuroprotective treatment may enhance outcomes in some patients;
however, prolonged poisoning typically results in irreversible neurovisual damage. Personalized staged
treatment and long-term visual function monitoring are essential for preserving residual vision.

methanol; poisoning; optic neuropathy; multimodal imaging
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Figure 1 Images of case 1

(A~C) BE ISR A ZUR . IR A R M AR, AR (A) OCT /R XWUHR B BE X Rkt RPE BT (B) ML R R
P RNFL K it 5 (C)VEP 78 WUHIR AR M 5 B2 T Rt o (D~F) JBFRYT 2 AR 124528 (D) IRJIE B $ /s SUIR AL 4 (IR 41
SN (E)OCT 7 AR #EBE X TE Jey kit RPE I B9, SUIR AR AL LU IS 5 (F) VEP 7R XUIR FVEP J 0 B 5

(A-C) Examination findings at initial presentation: Fundus photography showed pale optic discs with ill-defined margins; (A) OCT
revealed focal RPE detachment in the macular area of both eyes; (B) Localized RNFL edema at the optic disc; (C) VEP demonstrated

severely reduced amplitude in both eyes. (D-F) Follow-up examination results after 2 months of treatment: (D) Fundus photography

showed pinkish optic discs with clear margins in both eyes; (E) OCT showed no focal RPE detachment in the macular area, with

increased cup-to-disc ratios in both eyes; (F) VEP indicated moderately abnormal FVEP responses in both eyes.
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(A~D) SR H IS IR AT 25 5 MR AT B IRAH 4R 78 SR BEFL R s (A) 29 7 mmx 7 mm,  HRJFC FEORE 725 BUHR WR 485 300 AN, e ik
Fill, B) AR C/D=0.7, Z2HR C/D=0.5; (C)OCT 7~ X AR 7% [X 48 RNFL 7K i ; (D)VEP /R AUIRIRIE T & R R, (E~H) R
P2 N AR ELEER . (B) IRATEBEAH R SUR R FLETK, 29 8 mmx 8 mm; (F) HRJE BRAHTE /R SUR AL 45 (1, 11 5407, 4R
C/D=0.8, Z£HR C/D=0.7; (G)OCT 7 W AR RNFL 5 A& i B AR T, WCAR PR A% EL R A 0T s (H)VEP 75 SR % i 2 3 T B,
AT AR A BTl

(A-D) Examination findings at initial presentation: Anterior segment photography revealed dilated pupils in both eyes approximately
7 mm x 7 mm (A). Fundus photography showed optic disc margins were ill-defined with tortuous veins in both eyes; (B) right eye
C/D = 0.7, left eye C/D = 0.5; (C) OCT demonstrated RNFL edema in the optic disc region of both eyes; (D) VEP indicated severely
reduced amplitude in both eyes. (E-H) Follow-up examination results after 2 months of treatment: (E) Anterior segment
photography showed dilated pupils in both eyes, approximately 8 mm x 8 mm; (F) Fundus photography revealed pale optic discs with
clear margins in both eyes, right eye C/D = 0.8, left eye C/D = 0.7; (G) OCT showed thinned RNFL in both eyes compared to the
initial onset, with increased cup-to-disc ratios in both eyes; (H) VEP demonstrated severely reduced amplitude in both eyes, which

showed some improvement compared to the initial presentation.
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Figure 3 Images of case 3

(A~D) SBF IS A LS R (A) IRIEIRA R BRI IR LL, F2/K0, C/D=0.3; (B) LB /R A7 IR DRI HOCHUSE T 1,
WL SIS s s, 2R TR MOCBURE TR, Iz X (C)OCT /- XURHLEL X J RNFL K fifr; (D) VEP 7 A7 HR
BT RIG S RN AR IE S AENE R, ZEMRK . R OTAR I G S B S, /NTTAR I S S . (B~H) BREIRIT 2 DA
JREAZER: (B) MRS BOAR/R SR AL IR, ST, C/D=0.3; (F) WBF /R A7 IR Oy . R Oy SR it AL 107 ik
i, ZEMR PO AREF PR BB s (G)OCT 78 WUHR AL A X RNFL /K Bk i W1 1042 s (H)VEP 75 47 MR PVEP 4% J5 A6 JE 58 S L
FEIEH S HHI0R, 220 PVEP & 5 i& T 5 S0 58 B S o

(A-D) Examination findings at initial presentation: (A) Fundus photography showed optic discs with pale pink color and mild edema
in both eyes, C/D = 0.3; (B) Visual field testing revealed diffuse decrease in light sensitivity in the right eye with superotemporal
arcuate and nasal defects, and diffuse decrease in light sensitivity with extensive absolute defects in the left eye; (C) OCT
demonstrated RNFL edema in the optic disc region of both eyes; (D) VEP indicated pattern visual evoked responses within normal
limits for all check sizes in the right eye, while the left eye showed moderately abnormal responses to large and medium checks and
severely abnormal responses to small checks. (E-H) Follow-up examination results after 2 months of treatment: (E) Fundus
photography showed pale pink optic discs with clear margins in both eyes, C/D = 0.3; (F) Visual field testing showed inferior arcuate
and superonasal defects in the central field of the right eye, and a ring scotoma in the central field of the left eye; (G) OCT revealed
reduced RNFL edema in the optic disc region compared to the initial presentation; (H) VEP demonstrated pattern visual evoked
responses (PVEP) within normal reference ranges for all check sizes in the right eye, and mildly abnormal PVEP responses for all
check sizes in the left eye.
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Supplementary Figure 1 Images of case 9

(A~C) BAEFS I BUHRAL I A IOLRE, KArgif: (A) BRURIBA/R SR AL GRSIR, KB (B)FVEP 7R SR SE S 1y B
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. VA =871 NLP = JOLES FC = #8546 HM = F301.

(A-C) Examination findings at initial presentation with visual acuity of no light perception (NLP) in both eyes: (A) Fundus
photography showed slightly pale and edematous optic discs in both eyes; (B) FVEP demonstrated severely abnormal photic
responses in both eyes; (C) OCT revealed RNFL edema in the optic disc region of both eyes. (D) At the 2-month follow-up, visual
acuity improved to 0.025 in both eyes, and OCT showed thinning of the RNFL in the optic disc region of both eyes. (E-F) At the 1-
year follow-up, visual acuity declined to counting fingers (FC) in both eyes, and at the 3-year follow-up, it further decreased to hand
motion (HM) in both eyes, with OCT consistently indicating thinning of the RNFL in the optic disc region of both eyes at both time
points. VA = visual acuity; NLP = no light perception; FC = counting fingers; HM = hand motion.
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