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INTRODUCTION / PURPOSE

Animals were sedated, orotracheally intubated and maintained under anaesthesia with isoflurane in oxygen.
Dogs were placed in dorsal recumbency with the head in a circular polarized emitting-receiving extremity
coil. After conventional 2D TSE sequences, the 3D-CISS sequence was prescribed in the axial plane. Dorsal,
sagittal or curved MPR reconstructions were examined in the embedded PACS workstation or offline with
commercially available software.

The sequences parameters are listed in Table.

Sequence 3D CISS

Contrast T2
Bandwidth (Hz/pixel) 130
Repetition Time ms (TR) 11.16
Echo Time ms (TE) 5.58
Flip angle (degrees) 70
Field of view (mm) 180
Matrix 320
Pixel size 0.5
No. of acquisitions 1
No. of partitions 68
Orientation Transverse
Measurement time 4.39 min
Effective slice thickness (mm) 0.6
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METHODS

3D CONSTRUCTIVE INTERFERENCE IN STEADY STATE (3D-CISS)
IMAGING OF THE OPTIC NERVES AND OPTIC CHIASM

AC. Duconseille, A. Louvet, P. Lazard. CIREN, 80 rue Péreire, 78100 Saint-Germain-en-Laye, France

In humans, MR is uniquely suited to image the entire course of the optic pathway from the globe to the
primary visual cortex in the occipital lobe.
Relatively large lesions involving or compressing optic nerves and chiasm in small animals can be diagnosed
with conventional two-dimensional turbo-spin-echo sequences (2D TSE) (1,2); however an examination
technique that enables the detection of the normal optic nerves in their course from apparent origin and
assumed to be adequate for the diagnosis of even small lesions at the initial stage of the disease has not
been currently described in the veterinary literature.
The 3D-CISS sequence is extremely useful for the assessment of the optic nerve, chiasm and optic tracts
as it provides an excellent cerebrospinal fluid-nerve contrast, an excellent resolution due to gapless, very
thin slices (0.6-0.7 mm reconstructed every 0.3-0.35 mm) and excellent 2D multiplanar curved
reconstructions along the optic nerve.
3D-CISS is based on a 3D gradient echo sequence with gradient refocusing in all three directions (true FISP ;
fast imaging with free precession). It generates a steady state contribution of the transverse magnetization
for tissues with long T2 and is therefore a T2 weighted sequence.
In humans, optic nerves and chiasm detectability with 3D-CISS sequence has been proven superior to
conventional 2D TSE (3). The same findings must be anticipated in small animals considering the fact that
optic nerves and chiasm are far smaller in dogs than in Humans.
The aim of the study was therefore to evaluate T2* weighted 3D-CISS sequence in the detection of fine
anatomy of the optic nerves and optic chiasm in the dog and to show its potential diagnostic applications in
selected clinical cases.

NORMAL FINDINGS

RESULTS :

REFERENCES:

Normal dog – 3D-CISS MPR in dorsal
view showing the entire course
(intraorbital, intracanalicular and
intracranial) of both optic nerves and
CSF in the subarachnoid space around
the nerves. 

Lesions of the/or involving the optic nerves and optic chiasm, e.g. inflammatory (4,5) and neoplastic (1,2)
have been diagnosed in small animal patients using MRI. In theses reported cases, lesions were fairly large
sized and easily detected with conventional TSE sequences.
In Humans, MR has almost completely replaced CT as the diagnostic modality of choice for investigating
optic nerve impairment. High resolution MR studies with conventional TSE sequences (T1 weighted before
and after Gadolinium chelates injection, T2 weighted with and without fat saturation, STIR, FLAIR…) and
dedicated 3D-CISS sequences allow recognition of a multitude of pathologic conditions (3,6), encompassing
congenital anomalies, degenerative/toxic/nutritional neuropathies, inflammatory and infectious lesions,
neoplastic lesions, vascular conditions, and trauma. 
The challenge of optic pathway imaging consists in performing high resolution studies with small field of
view, covering the entire brain while keeping the examination in a reasonable time frame and this requires
high field strength technology.
We described usefulness of 3D-CISS sequence for high resolution imaging of optic nerves and chiasm in the
dog. We confirmed, as it has been described in Humans, an excellent nerve-CSF contrast, an excellent spatial
resolution due to very thin (1 mm or thinner) slices and excellent multiplanar or curved reconstructions in
any plane, adequately adapted to the course of the nerves.
In our study, early pathologic processes or small lesions involving optic nerves and chiasm have been detected
using 3D-CISS.
Added to conventional TSE sequences, 3D-CISS sequence will probably allow the same diagnostic efficiency
as in Humans in recognition of a multitude of optic pathways pathologic conditions.

DISCUSSION / CONCLUSION

PATHOLOGICAL FINDINGS

3 years-old female Yorkshire Terrier with an ocular from of
GME. 3D-CISS in dorsal view.
Hyperintensities and alterations in the contour and size of the
optic chiasm, particularly on the right side (arrows). These
lesions were not visible in conventional 2D TSE sequences.

Normal dog – 3D-CISS curved MPR 
reconstruction enabling the visualization of the
entire course of both optic nerves.

Normal dog – 3D-CISS dorsal reconstruction
showing the optic chiasm in a transverse view.

Normal dog – 3D-CISS parasagittal reconstruction showing
the entire course of the optic nerve from optic chiasm to
papilla.

Normal dog – 3D-CISS axial reconstruction showing
transverse images of both optic nerves surrounded by a bright
annular signal representing CSF in the subarachnoid space.

3 years-old Bichon frisé with subacute vision loss 6 months
ago. Ophthlamic 
examination, results of biological analyses and 
electroretinogram and optic pathways compatible 
with SARD. Dorsal view showing significant atrophy 
of both optic nerves (arrows).

Ten years-old male Berger de Beauce with optic neuritis 
and meningitis. 3D-CISS dorsal view showing fuzzy and
slightly increased thickness of the meninges surrounding 
olfactif protuberance on both sides (arrows). 

Same dog – Axial 2D T1 weighted TSE
with fat saturation and after gadoli-
nium chelate injection showing the
slight meningeal enhancement parti-
cularly on the left side of the olfactif
protuberance (arrow).

6 years-old female
American Stafforshire 
Terrier with severe right
optic neuritis. Enlargment 
and increased signal
intensity of the right optic
nerve in its entirety and
the right side of the optic
chiasm. Dorsal view.

Same dog as above, axial reconstructed view
of both optic nerves showing loss of the
normal image of the right optic nerve, overall
increased signal intensity.

Same dog as above, sagittal
curved reconstructed view of
the right optic nerve showing
increased thickness and signal
intensity.

Same dog, axial reconstructed
view showing enlargement and
hyperintensity of the right side
of the optic chiasm.
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