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CT Recognition of Optic 
Nerve Sheath 
Meningioma: Abnormal Sheath 
Visualization 
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Optic nerve sheath mening iomas and opt ic nerve gl iomas can be d iffic ult to di ffe r
entiate by computed tomography (CT). Three patients with optic nerve sheath menin
giomas were studied with a CT / T 8800 scanner with 1.5-mm-thick ax ial sections and 
intravenous cont rast material. In each case, an abnormal optic nerve sheath was 
identified by CT. A soft-tissue mass arose f rom one side of t he sheath in one patient, 
and the entire sheath was enlarged in two patients. This provides a basis for distin
guishing optic nerve sheath meningioma from optic nerve glioma. 

The optic nerve / sheath is enlarged in both optic nerve g lioma and sheath 
meningioma. We have used computed tomog raphy (CT) to distingui sh these 
tumors by identifying abnorm al opti c nerve sheaths in pati ents with sheath 
meningiomas. 

Materials and Methods 

CT stud ies were performed with a CT / T 8800 scanner wi th th e patient supine. In the 
three pati ents evaluated , 5- and 1 .5-m m-th ic k axial sections of the orbi ts were obtained 
with the gantry parallel to the ax is of the optic nerves. For the coronal sections (5 and / or 
1.5 mm thick), th e patient 's head was maximall y ex tended in a head-holder . A lateral 
localizer scan was used to determine opt imal gantry angulation for coronal sections to 
avoid artifacts from denta l fi lli ngs. All patients were stud ied after co ntrast enhancement 
conSisting of 200 ml of 30% iod inated cont rast medium infused rapid ly just before imag ing 
and the remaining 100 ml infused slowly during imag ing. One patient was also stud ied 
before intravenous contrast ad mini stration. Technical fac tors inc luded 9 .6 sec scan time, 
960- 1150 mAs, and 120 kV. 

Results 

In the three pati ents studied, abnorm al t issue was identified adjacent to the 
optic nerves. This tissue was slightly hyperdense with respect to the optic nerves 
afte r intravenous contrast enhancement in two pati ents and dense ly calc ified in 
one pati ent. In one patient the abnormal t issue appeared as a soft-ti ssue mass 
lateral to the opti c nerve at the orbi tal apex (fig . 1). In two pati ents the abnorm all y 
dense t issue c ircumferentiall y enveloped the optic nerve (figs. 2 and 3). Two of 
three pati ents had anteri or c linoid hyperostosis and tumor ex tension into the 
chiasmatic c istern . At surgery, optic nerve sheath meningiomas correlati ng with 
the abnormal ti ssue visuali zed on the CT scans were found in two patients. In the 
third patient (f ig. 2), the intrac ranial part of the sheath meningioma was removed, 
but the orbi t was not explored and a postoperative scan showed the intraorbital 
tumor unchanged . 
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Fig. 1 .-A, Axial scan. Focal menin
giomatous sheath invo lvement (open ar
row) lateral to left optic nerve (closed 
arrow). B, Wide window. Left anteri or 
c linoid process (arrow) is hyperostotic. 

Fig. 2. -0ptic nerve sheath menin
gioma seen medial and lateral to opti c 
nerve (small black arrows) in ax ial sec
tion (A) and enc ircling optic nerve (ar
row) in coronal secti on (B) . Posterior 
globe fl attening (open arrow) from mass 
effect and intracranial tumor (curved ar
row) . 

Fig. 3. -Calc ified nerve sheath men
ingioma (arrows) medial and lateral to 
right opti c nerve. Suprasellar tumor ex
tension (open arrow) . 

Fig . 4. - Contrast-enhanced scan in 
patient with optic nerve glioma. Diffuse 
nerve thickening (arrows). Sheath and 
nerve cannot be dist inguished . 
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Discussion 

Characteristic plain radiographic and / or CT features of 
optic sheath meningiomas include hyperostosis of the 
sphenoid bone, dense tumor calcification, marked tumor 
enhancement after intravenous contrast material , and optic 
canal widening with tumor extension [1-5]. We describe 
another feature of optic nerve sheath meningioma. It was 
possible to differentiate abnormal sheath from normal nerve 
in three patients with surgically proven optic nerve sheath 
meningioma. Whereas the normal sheath and nerve cannot 
be distinguished by CT, the meningiomatous sheath, being 
hyperdense with respect to the optic nerve after intravenous 
contrast administration, can be distinguished by 1.5-mm
thick axial sections. Optic nerve sheath involvement with 
meningioma was either focal , seen as a mass next to the 
nerve, or diffuse, appearing as dense bands adjacent to the 
optic nerve in ax ial section or as a dense ring surrounding 
the nerve in coronal section. Optic nerve gliomas usually 
have a uniform density so that sheath and tumor cannot be 
distinguished fig. 4). 

To detect a possible sheath meningioma when the opti c 
nerve / sheath is enlarged , 1 .5-mm-thick axial secti ons and 
5-mm-thick coronal sections through the opti c nerve after 
intravenous contrast material are recommended . Scans with 
contrast material can be done if tumor calcifi cation is ques
tioned . 
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