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MR Imaging of Orbital Tumors

Minoru Irisawa, Akio Yoshida, Nobuhisa Mabuchi, Koichi Fujii,
Hiroyasu Yoshioka, Tatsumi Hamada and Osamu Ishida
Kinki University School of Medicine
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Nine cases of pathologically confirmed orbital tumors were evaluated with magnetic resonance
imaging (MRI) at 0.5T. Seven cases were examined with orbit-coil using 7-mm-thick sections and two
cases were examined with head-coil using 10-mm-thick sections. All lesions were clearly demonstrated
on T1-weighted images as low intensity. However, the lesions were indistinct on T2-weighted images
because of low contrast between the lesions and surrounding orbital fat and artefact produced by eye
movement. Two of three cases with meningioma examined with orbit-coil were clearly discriminated
from the optic nerve. Meningioma in the remaining case examined with head-coil was discriminated
from the optic nerve by administration of Gd-DTPA. Adenoma of the right lacrimal gland was shown
as an enlarged gland on T1-weighted images. Pseudotumors (four cases) showed very low intensity on
T1-weighted images. Three cases of four pseudotumors showed low intensity on T2-weighted images.
Among them one was moderately low intensity, and histological examination of the lesion showed
prominent fibrotic changes. Pseudotumor of the remaining case examined with the head-coil showed
same intensity with fat on T2-weighted images. Intraorbitally infiltrating foci of chronic lymphocytic
leukemia showed low intensity with fat on T1-weighted images, and the same intensity with fat on
T2-weighted images. MRI may be useful to discriminate pseudotumor with fibrotic changes (chronic
inflammatory lesions) from lymphoma or leukemic infiltration.
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Table 1 Signal intensity relative to fat and muscle

T1-WI PD-WI T2-WI
Case
Fat Muscle Fat Muscle Fat Muscle

Meningioma 1 LLL I 8 H I H

2 LLL 1 i H I H

pibd LLL 1 I H 1 I
CLL 4 LLL 1 1 H I H
Pseudotumor 5 LLL I — = LL I

6 LLL 1 I H L I

7 LLL 1 IE I L I

8* LLL 1 — — 1 I
Adenoma of 9 LL HH

lacrimal gland

HHH : very HH : moderately H: slightly high intensity
LLL: very LL: moderately L:slightly low intensity

I: isointesity
WI: weighted image
PD: Proton density

*Examined with head-coil with 10mm thickness
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Fig. 1 Meningioma (case 1)
a) Contrast enhanced CT, b, ¢) Tl-weighted (TR400, TE31) MR image, d)
Proton density-weighted (TR2000, TE31) MR image, e) T2-weighted (TR2000,

TE81) MR image

A tumor occupies the left retrobulbar space. The optic nerve cannot be identified
on enhanced CT. There is no calcification in the tumor (a). MR demonstrates the
optic nerve running through the tumor and the intracanalicular portion of the
optic nerve (b, ¢, d, e). Vessels are seen as a signal free region in the tumor, which
shows low intensity with fat on T1-weighted image and almost same intensity on

TR2000 images.
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Fig. 2 Meningioma (case 3)

a) Tl-weighted (TR400, TE31) MR image, b) T1-weighted (TR400, TE31}) MR
image with Gd-DTPA, ¢) Proton density-weighted (TR2000, TE31) MR image,
d) T2-weighted (TR2000, TE81) MR image

A tumor is seen in the right retrobulbar space. The medullary cavity of the right
anterior clinoid process (arrow) and the right side of the suprasellar cistern
(arrow head) are obliterated (a). The optic nerve is not identified (a). The optic
nerve is demonstrated by administration of Gd-DTPA. Intracranial and ethmoidal
invasion of the tumor is clearly shown (b). The tumor shows slightly low inten-
sity with fat on Proton density-weighted image (c) and shows same intensity with
fat on T2-weighted image (d). The ophthalmic artery running through the tumor
is seen as a signal free structure in all images.
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Fig. 3 Chronic lymphocytic leukemia (case 4)
a) Tl-weighted (TR500, TE35) MR image, b) Proton density-weighted (TR2000,
35) MR image, c) T2-weighted (TR2000, TE85) MR image
T1l-weighted image shows tumors in lateral sides of the both orbits (a). They
show the same intensity with fat on TR2000 images (b, c).
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Fig. 4 Adenoma of the right lacrimal gland (case 9)
a) unenhanced CT, b) T1-weighted (TR400, TE31) MR image
CT and MRI show enlargement of the right lacrimal gland (arrow) (a, b). The
enlarged gland shows the same intensity as that of the normal left gland (arrow
head) (b).
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Fig. 5 Pseudotumor (case 5)
a) Tl-weighted (TR510, TE35) MR image, b) T2-weighted (TR2000, TES0) MR

image

An irregular-shaped left retrobulbar tumor shows the same intensity with muscle
and low intensity with fat on both images (a, k)
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Fig. 6 Pseudotumor (case 8)
a) Tl-weighted (TR500, TE31) MR image,
T2-weighted (TR2000, TES0) MR image
A retrobulbar mass shows very low intensity with
fat on T1l-weighted image and the same intensity
with fat on T2-weighted image. Whereas the mass
shows the same intensity with the muscle on both
images.
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