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Summary: Isolated neurosarcoidosis involving the optic
nerve meninges is extremely rare and is often indistin-
guishable from a meningioma in its anatomic site and MR
imaging presentation. Characteristic findings include en-
hanced perineural encasement and thickening of the af-
fected optic nerve on contrast-enhanced T1-weighted cra-
nial MR imaging studies. We present the case report of a
patient with isolated necrotizing neurosarcoidosis of the
left optic nerve, with clinical and MR imaging findings
strongly suggestive of a preoperative diagnosis of a menin-
gioma.

Neurosarcoidosis, a rare idiopathic inflammatory
disease of the CNS, occurs in approximately 5% of
patients with sarcoidosis (1). A wide spectrum of
clinical and radiologic findings of neurosarcoidosis
have mimicked and made them indistinguishable
from other CNS diseases, including meningioma, tu-
berculosis, diffuse white matter disease, lymphomas,
gliomas, metastatic carcinomatosis, meningitis, and
isolated cranial nerve syndromes (1–8). Orbital and
ophthalmic involvement in the presence of systemic
sarcoidosis is common and well reported in the liter-
ature, with the optic nerve being one the most com-
monly affected cranial nerves (1, 2, 4). On the con-
trary, isolated optic nerve sarcoid is extremely rare,
with few reported cases.

MR imaging has been shown to be sensitive yet
nonspecific in identifying neurosarcoidosis (5, 6). Re-
ports have shown MR imaging findings of involved
meninges to have signal intensities that vary from isoin-
tense to hypointense on both T1- and T2-weighted im-
ages (5–8). Studies have also shown that the use of
contrast enhancement with fat suppression increases
the sensitivity of MR imaging in the detection of dural
sheath sarcoidosis. With this technique, optic nerve
involvement characteristically shows perineural en-
hancement and optic nerve thickening, which are best
seen on coronal MR images (9–11). The case re-
ported herein further confirms the protean nature of
neurosarcoidosis and contributes an example of an

isolated necrotizing neurosarcoidosis involving the
optic nerve with clinical and MR imaging findings
mimicking a meningioma.

Case Report
The patient was a 44-year-old right-handed African Ameri-

can woman who initially presented with acute painless blurring
of vision in the left eye that then progressed during a 2-week
period to a dull ache with further loss of vision. Initial MR
imaging revealed enhancement of the left optic nerve, thought
to be consistent with optic neuritis. The patient was treated
with nonsteroidal anti-inflammatory drugs and steroids; how-
ever, there was no improvement in her vision. Follow-up CT
performed 4 months later showed a normal brain; however, the
patient’s vision loss continued to progress. Nearly 6 months
after her initial presentation, an ophthalmologic examination
revealed no light perception and complete loss of vision in the
left eye. Extraocular muscles were intact bilaterally, and the
right eye had normal visual fields with normal light perception.
No other neurologic or motor deficits were noted. The patient
denied any other systemic symptoms. Her medical and surgical
histories were positive for hypertension, diabetes mellitus, and
a hysterectomy.

MR imaging was again performed, and the findings showed
the intracanicular portion of the optic nerve to be symmetri-
cally enlarged. Coronal MR images confirmed the presence of
a perineural enhancing mass lesion confined primarily to the
optic canal and encircling the left optic nerve. The mass was
hypointense on T2-weighted images and enhanced homoge-
neously on fat-suppressed contrast-enhanced T1-weighted im-
ages (Fig 1). The optic chiasm, the intracranial portion of the
nerve, and the para- and suprasellar structures appeared nor-
mal. The presumptive diagnosis was a left optic nerve menin-
gioma. With this impression, it was thought that the mass might
infiltrate along the skull base and threaten the contralateral
vision by extending into the optic chiasm. Thus, the patient was
considered an excellent surgical candidate for exploration of
the optic nerve with resection and attempted removal of the
tumor. The patient was offered surgical resection, not as a cure
of her left-sided blindness but rather as a preventive measure to
preserve sight in her right eye. The results of radiography of the
chest and preoperative laboratory studies were normal.

The patient underwent left frontotemporal craniotomy with
decompression of the orbital roof and optic nerve canal at a
local National Cancer Institute–designated cancer center. The
intracranial portion of the left optic nerve appeared normal;
however, the portion in the optic canal had a tightly adherent
discolored tissue around the optic nerve. Tissue specimens
were sent for definitive pathologic determination, and findings
from immediately frozen pathologic sections suggested that the
lesion was not a meningioma but rather was consistent with
granulomatous disease. Fragments of the tissue were removed
to decompress the optic nerve, and the ventral remnant of the
optic nerve and ophthalmic artery were left intact. A final
histologic impression was multiple granulomas with multinu-
cleated giant cells and caseating central necrosis. There was a
chronic inflammatory infiltrate and histiocytes surrounding the
granulomas. Findings with special stains and cultures for acid-
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fast bacilli and fungi were negative. These histologic features
were most suggestive of necrotizing sarcoidosis. Postopera-
tively, the patient’s findings did not change from her preoper-
ative examination and steroid therapy was resumed. There was
no evidence of systemic sarcoidosis, as revealed by initial post-
operative testing. The patient underwent extensive workup to
asses potential infectious causes of the granulomatosis. Results
were negative for toxoplasmosis; tuberculosis; Candida, Cryp-
tococcus, and Bartonella species; histoplasmosis; and HIV.

Discussion
Neurosarcoidosis is a rare disease that often mim-

ics other pathologic processes of the CNS. Cranial
nerves are often involved in neurosarcoidosis, with
the most frequent being the facial nerve and the next
most frequent being the optic nerve (1). Sarcoid man-
ifesting as an isolated optic nerve tumor is extremely
rare, and an extensive review of the literature by Ing
et al (9) found fewer than 20 reported cases of pa-
tients with optic nerve neurosarcoidosis and no con-
current evidence of systemic disease. In the majority
of these cases, the preoperative diagnosis was menin-
gioma (9). The clinical presentation of the patient in
this case report and other reports of optic nerve
neurosarcoidosis mirrors that of optic nerve menin-
giomas with the gradual progressive loss of visual
acuity and, as in this case, sometimes complete loss of
vision (9).

The MR imaging findings of optic nerve dural sheath
neurosarcoidosis lack specificity and do not permit its
distinction from neoplastic or chronic inflammatory
processes. Subsequently, these lesions, as in this case,
are often operated on because a neoplasm is highly
suspected. The use of contrast-enhanced MR imaging
with fat suppression augments the sensitivity in de-
tection and characteristically reveals enhanced peri-
neural encasement and thickening of the affected
optic nerve. In this case, the intracranial portion of
the left optic nerve and the optic chiasm were spared.
Other optic disease processes that result in character-
istic enhancement of the optic nerve or its meningeal
sheath include orbital pseudotumor, optic nerve me-
ningioma, optic neuritis, and leptomeningeal spread
of tumor (9–11).

The histopathologic results of the surgical biopsy
were suggestive of granulomatous disease, with a final

diagnosis of necrotizing neurosarcoidosis. Permanent
sections failed to reveal bacteria, fungi, mycobacteria,
or foreign bodies. Necrotizing neurosarcoidosis is
rare; the first histologically proven case involving the
CNS was recently published (12). In the reported
case, there was evidence of systemic sarcoid manifes-
tations, unlike in this case, where there was no history
or manifestation of systemic disease. A review of the
literature revealed that there were no reports of this
necrotizing variant of neurosarcoidosis involving the
orbit or optic nerve pathway.

Considering the atypical and protean presentations
of neurosarcoidosis, it is important that the condition
be considered in the differential diagnosis of lesions
presenting as meningiomas, but it must be a diagnosis
of exclusion and necessitates a confirmatory biopsy.
This awareness of neurosarcoidosis as a diagnostic
possibility is necessary, and distinguishing neurosar-
coidosis from a meningioma is important in making
medical management decisions regarding the initia-
tion of steroid therapy. This report presents a rare
example of primary necrotizing neurosarcoidosis mas-
querading as a left optic nerve meningioma and con-
firms the difficulties in making the diagnosis from both
a clinical and radiologic perspective. Finally, it also il-
lustrates that the diagnosis of isolated optic nerve sar-
coidosis in the absence of systemic involvement may still
be elusive and virtually impossible to diagnose, even in
the presence of advancing MR imaging and imaging
technology.
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FIG 1. Fat-supressed T1-weighted coro-
nal view MR images (550/9/1 [TR/TE/
NEX]).

A, Soft-tissue enhancing mass is seen
at the orbital apex, completely surround-
ing the unenhanced left optic nerve.

B, Image obtained anterior to the image
shown in A shows homogenous perineural
enhancement of the intracanicular portion
of the left optic nerve.
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