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Traditionally,
after clinical
examination,
the eye and
orbit have been
studied
radiologically by
ultrasound and
CT scan,
respectively.

Though MRI
has been
available for a
long time, its
use has been
limited by lack
of spatial
resolution.

The use of new
high-resolution,
surface coils
and special
Sequences now
allows us to
evaluate orbital
and ocular
pathologies in
greater detail

MRI of the Eye and Orbit

The eye is traditionally evaluated clinically and with ophthalmologic tools. In the recent years, ultrasound (USG)
has become an important tool for anterior and posterior chamber pathologies. The orbit is usually evaluated
using plain radiographs and CT, with USG playing a small, adjunctive role.

MRI of the eye and orbit has recently become an important diagnostic tool in ophthalmology. The
developmental and refinement of the small surface coils, increased speed of scanning and newer pulse
sequences such as post-contrast, high-resolution sequences, have improved visualization of fine orbital and
ocular details, as compared to scanning with the standard large head coil (Fig. 1).

High resolution MRI of the orbit and eye, when clinically indicated, is routinely performed, using special phased
array coils. The patient is instructed to avoid eye movements and the study usually takes approximately 25-30
minutes to perform. Intravenous contrast (gadolinium) is given wherever necessary.

Using special pulse sequences, which make the vitreous dark, it is now possible to delineate the ocular layers
better (Fig.1B). It is also possible to distinguish the palpebral layers, septum orbitale and levator aponeurosis
(Fig. 2), allowing differentiation of preseptal from postseptal disease (Fig. 3). Intrinsic lesions of the muscles,
such as Graves' ophthalmopathy (Fig. 4), inflammatory myositis (Fig. 5) and cysticercus granuloma (Fig. 6) can
be easily diagnosed. Lacrimal gland (Fig. 7) and sac (Fig. 8) abnormalities are also well seen.

More importantly, pathologies of the eyeball are seen well, unlike with CT scanning. Retinal detachments (Fig.
9), melanomas (Fig. 10) and angiomas (Fig. 11) can be assessed exquisitely, along with optic nerve lesions,
such as gliomas (Fig. 12).

Fig. 1

Fig. 1 (A, B): T2W axial MRI of both orbits
using a head coil (A). Note the far superior
resolution obtained with a high-resolution
surface coil (B), with suppression of the
vitreous, which is seen to be dark.

Fig. 2A Fig. 2B

Fig. 2 (A, B): High-resolution MRI of both orbits and eyes in the axial (A) and coronal (B)
planes, shows the normal anatomy (labelled).

Fig. 3B

Fig. 3 (A, B): Complicated
sinusitis. The T1W axial MRI (A)
and the post-contrast T1W
coronal image (B) show
abnormal soft tissue (red
arrows) invading the left orbit
through the lamina papyracea,
into the sub-periosteal space,
displacing the medical rectus
(blue arrow). Note the intact
septum (A).
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Indications:

1. For ocular abnormalities, where even after clinical examination and USG, the diagnosis is indeterminate or more information is

required.

2. Orbitalabnormalities, either as a primarytechnique or after CT scan, when the results from CT scan are indeterminate.

Fig. 4

Fig. 4: Graves” ophthalmopathy. TIW
coronal MRI shows diffuse increase in
thickness of the inferior and medial
rectus muscles (measured), along
with orbital fat proliferation.

Fig. 5

Fig. 5: Inflammatory myositis. FLAIR
axial MRI shows marked fusiform
thickening of the medial rectus
muscle (red arrow) with focal kinking
of the optic nerve (blue arrow).

Fig. 6

Fig. 6: Cysticercus granuloma. Post-
contrast T1W axial MRI shows a cyst
(red arrow) within the medial rectus
muscle with diffuse intense
enhancement and increased size of

Fig. 7

Fig. 7: Lacrimal gland cyst. Post-
contrast FLAIR axial MRI shows a
lacrimal gland cyst (red arrow), which
is non-enhancing.

the muscle (blue arrow).

Fig. 8

Fig. 8: Lacrimal duct and sac
squamous cell carcinoma.
T2W axial MRI shows a mass
involving the lacrimal
apparatus (red arrow) with
involvement of the sac (blue
arrow). Extension anterior to
the sacis noted.

Designed by

Fig. 9

Fig. 9: Retinal detachment.
FLAIR axial image shows a
typical retinal detachment
with sub-retinal fluid
accumulation (red arrow).
Note the low signal vitreous.
The optic nerve is labelled
with a blue arrow.

Forthcoming Newsletters

® Nov 2006 -
of Lung Cancers

vs Cardiac MRI

Fig. 10

Fig. 10: Melanoma. Post-
contrast FLAIR axial image
shows a mushroom-shaped
lesion (red arrowhead), sub-
retinal in location, with sub-
retinal fluid (blue arrow).
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Fig. 11

Fig. 11: Retinal angioma. In this
patient with von-Hippel-Lindau
disease and a cerebellar
hemangioblastoma, an
enhancing angioma (red arrow)
is seen in the uveal coat of the
right globe laterally, on this post-
contrast T1W axial image.
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Fig. 12

Fig. 12: Optic nerve glioma.
T1W axial MRI shows a
concentric mass (red arrow),
encircling and involving the
optic nerve (blue arrow).
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