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The Optic Syrinx: cavernous
Degeneration of the Optic Nerve
Demonstrated by lopamidol Optic
Neurography

Cavernous degeneration of the optic nerve has been described predominantly in
association with long-standing glaucoma, although less frequently it has been reported
in other, disparate di proc The only descriptions to date have been in
pathologic specimens in vitro. This is the first report to describe syrinx formation of the
optic nerves in vivo in two patients with nonglaucomatous conditions affecting the optic
nerves.

Histologic descriptions of cavernous degeneration of the optic nerve date from
Schnabel’s first account of a patient with glaucoma in 1885 [1]. Since then,
associations between glaucoma and this degenerative process are commonplace
[2-4]. More recently, many other disease processes have been linked with cavern-
ous degeneration of the optic nerve, as revealed by postmortem histology [5-8].
This article describes in vivo syrinx formation in the first cranial nerve.

Materials and Methods

Two patients were studied in the manner described elsewhere [9] for optic neurography
with the exception that a volume of 3-4 ml of 300 mg/ml | iopamidol was instilled into the
lumbar subarachnoid space.

The dose was increased since the patients in this study were adults rather than children,
as in the earlier report. The patients were scanned within 1 hr of contrast instillation. Axial
and coronal high-resolution thin sections were obtained on a GE-9800 CT scanner. Neither
patient encountered any adverse reaction either during or after the procedure.

Results
Case 1

The first patient was a 23-year-old woman who had infantile complete premature
craniosynostosis, consequent long-standing increased intracranial pressure, and
chronic papilledema. After an early, extensive craniectomy at the age of 6 years—
in an attempt to open the sutures and relieve the elevated intracranial pressure
(Fig. 1A)—the patient’s vision continued to deteriorate, accelerating over that of
the previous year. An axial CT through the orbits showed enlarged optic nerve
sheaths, while an optic cisternogram showed extreme atrophy of the optic nerves
and chiasm (Fig. 1B). The optic neurogram pointed out paradoxical prominence of
the optic nerves within the dilated optic sheaths and relatively central neural
accumulation of iopamidol contrast bilaterally in the retrobulbar region (Figs. 1C-
1F).

Case 2

The second patient was a 14-year-old girl with deteriorating vision, left worse
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Fig. 1.—23-year-old woman with premature craniosynostosis after craniectomy.

A, Lateral radiograph of skull shows small, rounded shape and past extensive craniectomy/cranioplasty procedure.

B, Suprasellar cisternogram shows hardly visible “ghost” of optic nerves/chiasm in suprasellar cistern indicating extreme atrophy (arrows).

C, Coronal CT of both orbits shows intrathecal contrast within optic nerve sheaths (arrows).

D, Magnified coronal view with narrow-window filming technique centered over left orbit in retrobulbar region shows somewhat eccentric intraneural

collection of iopamidol (arrow).

E, Similar coronal section centered over right orbit shows central optic nerve syrinx (arrow).
F, Magnified axial section of right optic nerve shows walls of optic syrinx (arrows) surrounding distally placed neural contrast collection (asterisk).

than right, and external features of neurofibromatosis. The IV
contrast CT and optic cisternogram revealed a chiasm glioma
and dilated, tortuous intraorbital optic nerve/sheath com-
plexes (Figs. 2A and 2B). The optic neurogram showed
moderate enlargement of the left optic nerve, which contained
a multiloculated, eccentric collection of iopamidol distally
(Figs. 2C and 2D).

Discussion

Syrinx involving the spinal cord is a fascinating, well de-
scribed, and readily diagnosable lesion [10-12]. Improved
diagnostic techniques show cystic change involving the spinal
cord more clearly and more precisely, both in benign and
neoplastic disease processes [13, 14]. Pathologic change in
the cerebrum leading to cyst formation is also well docu-
mented [15]. Thus, it should not be surprising to see cystic
degeneration of neural tissue involving extensions of the axial

CNS [16]. In fact, so-called “cavernous degeneration” of the
optic nerve has been repeatedly and definitively reported, as
noted in the introduction. However, the imaging of this entity
in vivo is problematic, owing to limitations of contrast and
spatial resolution.

Of further interest is the visualization of syrinx cavities in
the optic nerves after just a short delay. Cavities in the spinal
cord are visible only after a postmyelographic period of 3-24
hr[11]. In the two reported cases, however, the syrinx cavities
became visible within 1 hr after the introduction of intrathecal
contrast into the craniospinal subarachnoid space. This might
have been caused by any of several mechanisms: (1) free
communication of the cystic cavities with the subarachnoid
space, (2) extreme thinness of the cavity wall allowing rapid
entry of contrast material into the cystic spaces, and (3) a
difference in the basic physiologic behavior of the spinal cord
and the cranial nerves in terms of their interaction with CSF
[17,18].

It seems clear that in the first case of severe long-standing
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Fig. 2.—14-year-old girl with neurofibromato-
sis and optic chiasm glioma.

A, Intravenous enhanced CT shows poorly
enhancing intra/suprasellar mass (arrow).

B, Optic cisternogram precisely depicts the
ovoid confines of chiasm neoplasm (arrow).

C, Coronal CT of right orbit shows enlarged
distal optic nerve surrounded by intrathecal io-
pamidol (arrow).

D, Same coronal section as in C with magni-
fied narrow-window filming technique shows en-
larged right optic nerve containing three sepa-
rate eccentric collections of iopamidol (arrow).
These collections are seen faintly in C.

papilledema, the underlying pathology is one of prolonged
ischemia to the optic disk and optic nerve leading to cavity
formation [19-22]. However, the syrinx formation in the sec-
ond case of optic chiasm glioma is open to question. Certainly
optic disk hypoxia is also known to occur in association with
mass lesions intracranially and intraorbitally, which might con-
ceivably result in cavitation [8, 23-26]. On the other hand,
cyst formation in astrocytomas of the chiasm, brain, and spinal
cordis wellknown [13, 14, 27-29]. Possibly, then, this second
case represents cystic degeneration of orbital extension of
the chiasm glioma. However, because the original tumor
appears as a solid lesion, the orbital manifestation becomes
somewhat more difficult to explain on this basis. Therefore,
this second case likely represents a complex degenerative
phenomenon. But since no biopsy was taken of the intraor-
bital optic nerve, this is only speculation.

Regardless, it seems clear that there is great potential for
diagnosing syrinx formation in cranial nerves (namely, syrin-
goneuria) in varied disease processes [25, 30-32]. The clinical
implication is twofold: (1) the optic nerves in many pathologic
conditions may be much more severely involved than was
previously thought [26], and (2) these cystic degenerations
may be active processes in and of themselves and produce
further, progressive damage as they exert pressure and dis-
sect along and through the optic nerve [33, 34].
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