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Differentiating neuro-ophthalmic cases from normal
tension glaucoma: series case reports and literature
review

PAN Xiaohua, YANG Mingmin, TAO Yufei, FENG Yanting, FAN Ning
(Shenzhen Eye Hospital, Shenzhen Eye Medical Center, Southern Medical University, Shenzhen 518040, China)

Abstract Objective: To analyze the differentiating manifestations of glaucomatous and non-glaucomatous optic neuropathies
using real clinical cases and to enhance the ability to make differential diagnosis. Methods: By using case study and
literature review methods, we recorded three neuro-ophthalmic cases that were prone to being misdiagnosed as normal
tension glaucoma (NTG). The diagnosis was established by extracting features related to visual acuity, intraocular
pressure, pupillary light reflex, optic disc morphology, retinal nerve fiber layer (RNFL) thickness and visual field damage.
Results: Case 1 presented with arcuate visual field defects, shallow optic disc cupping, and contralateral crowded discs.
During follow-up, the patient subsequently developed acute anterior ischemic optic neuropathy (AION), and the final
diagnosis confirmed was confirmed as optic atrophy secondary to AION. Case 2 exhibited a disproportionate visual
acuity decline and visual field defects that were inconsistent with glaucomatous structural damage. MRI confirmed the
diagnosis of left optic nerve sheath meningioma. Case 3 involved a young male who presented with central vision loss
and shallow optic disc cupping. Genetic testing confirmed Leber's hereditary optic neuropathy (LHON). Conclusions:
Through these representative neuro-ophthalmology cases, we illustrate the characteristic patterns of structural and
functional damage associated with AION, optic nerve sheath meningioma, and LHON, such as shallow optic disc
cupping, central vision loss, and inconsistency between optic nerve structural damage and visual function. These
findings highlight the key differentiating features of these conditions from NTG.

Keywords glaucomatous optic neuropathy; non-glaucomatous optic neuropathy; normal-tension glaucoma; differential diagnosis
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Figure 1 Fundus photograph and visual field at the initial visit, and fundus three months later.
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A Fundus photograph of right eye: Cup-to-disc ratio 0.4 with pallor of the superior neuroretinal rim and loss of retinal nerve fiber layer
reflectance superiorly. B Humphrey visual field 24-2 of the right eye: Inferior arcuate scotoma connected to the physiological blind spot, with
more severe inferonasally. C Fundus photograph of the left eye three months later: Optic disc edema with radial hemorrhages in the inferior.
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Figure 2 Fundus photograph, OCT, and visual field of the initial visit
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A Fundus photograph of both eyes: Peripapillary atrophy in both eyes. Optic disc in the right eye showed normal color and C/D of 0.4. Pallor
in the temporal optic disc of left eye with a C/D of 0.7. B OCT of both eyes: Thinning of the RNFL in the superotemporal quadrant of right
eye. Thinning of the RNFL in the superotemporal and inferotemporal quadrants of left eye. C Visual field of the right eye: Scattered scotomas in
inferior. D Visual field of the left eye: Diffuse scotomas.
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Figure 3 OCT analysis of bilateral fundus: minimal difference in RNFL thickness between both eyes
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Figure 4 Cranial and orbital MRI contrast-enhanced sequences and pathology
(A) KL, (BY TR 2 ZEMIRTIR S X ZE R4 . MRS SCRTAMIN AT WL S # (5 Sk (OO BEAS A . i 200 i 52 e

RHEF, MR, BOREE .

(A) is axial view, (B) is coronal view: At the left anterior clinoid region and prechiasmatic lateral area, a roundish abnormal signal focus is visible.
(C) Pathological examination: The tumor cells exhibit a whorled growth pattern, with abundant cytoplasm and oval nuclei.
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Figure 5 Fundus photography, OCT, visual field, and genetic test results of the patient
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1177807 7S, L1k R GIRAE R AL IATHAE (G>A) .

(A) Fundus photograph: Enlarged cup-to-disc ratio in both eyes with temporal pallor and RNFL defects in the temporal, superotemporal,
and inferotemporal sectors. (B) OCT: Significant thinning of the RNFL in the temporal papillomacular bundle of both eyes.(C) Visual field:
Superior visual field defects in both eyes, crossing the horizontal midline and involving the inferior field. (D) Genetic testing: a Normal
sequence, b Patient sequence showing a mutation at nucleotide position 11778 (indicated by red arrow): G—A base substitution.
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