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Diagnostic orbital MR imaging for optic nerve disease

Masato Hashimoto, M.D
Department of Ophthalmology, Nakamura Memorial Hospital

Abstract

It is not easy for ophthalmologists to diagnose optic nerve disorders clinically because most of them have no abnor-
mality on slit-lamp or funduscopic examinations. Therefore, magnetic resonance imaging (MRI) is necessary to dis-
close the orbital or intracranial lesions causing optic nerve disturbance. Especially, MRI of the orbit can precisely
disclose the change of the retrobulbar optic nerve. Short TI inversion recovery (STIR) image shows the low signal
intensity of the orbital fat because of fat suppression image, while slow flow such as cerebrospinal fluid (CSF), vein
and inflammatory edema was demonstrated as high signal intensity on STIR. Therefore, STIR, besides post-con-
trast enhancement of Gadolinium on T1-weighted image (Gd-T1-WI), is a very useful sequence for evaluation of the
acute change of the optic nerve disease in the orbit. Retrobulbar optic neuritis shows high signal intensity of the
optic nerve on STIR and enhancement on Gd-T1-WI, while ischemic optic neuropathy shows no high signal intensity
of the nerve and no enhancement. Both optic perineuritis and meningeal carcinomatosis show ring like enhance-
ment of the optic nerve on coronal Gd-T1-WI. Moreover, optic nerve tumors also have characteristic MR findings
in the orbit. Optic nerve sheath meningioma shows tram-truck sign on axial Gd-T1-WI, and optic glioma (neurofi-
bromatosis type 1: NF1) shows downward kinking on the sagittal image. Optic atrophy shows small diameter of the
nerve from the posterior globe to the orbital apex and apparent high signal intensity on coronal STIR because of
relative contrast of CSF to the decrease of the nerve fibers.

Thus, MRI of the orbit is an essential examination to diagnose the optic nerve disease.
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