
Role of dynamic CT
myelography in
identifying the

etiology of superficial
siderosis

Abstract—The authors report three cases of superficial siderosis with a fluid-
filled spinal canal cavity communicating with the subarachnoid space. The site
of communication was identified with dynamic CT myelography and the defect
was surgically repaired.
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Superficial siderosis is characterized by sensorineu-
ral deafness, cerebellar ataxia, pyramidal signs, cog-
nitive decline, and bladder disturbance.1 It is due to
chronic subarachnoid hemorrhage and resulting he-
mosiderin deposition in the subpial layers of the
brain and spinal cord. Causes include root avulsion,
tumors, vascular malformations, and brain or spine
surgery.1 MRI has a high sensitivity for detection of
hemosiderin. Findings include hypointensity on T2-
weighted MRI on the surface of the brainstem, cere-
bellum, and cortical fissures. Cerebral and spinal
angiogram and CT-myelogram can identify the
source of bleeding. Surgical intervention with abla-
tion of the bleeding source is the most effective ther-
apy. Often the source of bleeding is not identified.

We report three cases of superficial siderosis.
Each had a history of trauma and MRI revealed a
fluid-filled cavity in the spinal canal (table). The ini-
tial course of one case has been reported elsewhere.2
The site of communication between the cavity and
subarachnoid space was identified on dynamic CT-
myelography and the dural defect was successfully
repaired.

Case reports. Case 1 is a 42-year-old man with a history of a
motor vehicle accident (MVA) who was evaluated for an 8-year
history of progressive gait ataxia and deafness. His examination
revealed dysarthria, extensor plantar responses, and an ataxic
gait. Typical findings of superficial siderosis were seen on brain
and cord MRI. Also present was a nonenhancing, fluid-filled cavity
ventral to the spinal cord from C4 to T9 (figure, A and B). Promi-
nent vessels were seen along the surface of the ventral cervical
cord, medulla, and pons. The cord was tethered to the dural sac at
T9. No abnormalities were noted on cerebral and spinal angiogra-
phy. CSF examination showed xanthochromia with 1,133 red
cells/�L, 13 white cells/�L, and a protein of 117 mg/dL. Surgery
was done with the intent of releasing a presumed T9 cord hernia-
tion. A T9-10 laminectomy was done and the adhesed cord was

released. A left-sided root avulsion was seen at T10. No dural
defect or cord herniation was noted. CSF examination 6 months
following the surgery showed persisting subarachnoid hemor-
rhage. A dynamic CT-myelogram done 10 months after the sur-
gery identified a dural defect communicating with the fluid-filled
cyst at T1-2 (figure, C). A T1-3 laminectomy was done. Ventral to
the exit of the T2 root a well-circumscribed dural defect was iden-
tified and packed with harvested paraspinal muscle. A repeat CSF
study done 12 weeks later showed no cells. A follow-up MRI
showed decrease in the fluid-filled cavity (figure, D). On telephone
contact 6 months later no deterioration was reported.

Case 2 is a 51-year-old woman who was evaluated for a 4-year
history of gait ataxia and deafness. After a MVA at age 16, she
had a left hemiparesis. Her examination also showed cerebellar
signs and spasticity. Typical findings of superficial siderosis were
seen on brain and cord MRI. The cord was atrophic and a nonen-
hancing fluid collection was seen ventral to the spinal cord from
T1 to T3 (figure, E and F). Prominent vessels were seen along the
surface of the upper cervical cord and right posterior fossa. The
spinal angiogram was normal. The cerebral angiogram showed an
occluded right internal jugular vein at the jugular foramen, possi-
bly related to her prior trauma. A dynamic CT-myelogram showed
a communication between the fluid-filled cavity and thecal sac at
T1-2 (figure, G). A T1-2 laminectomy was done. A dural rent was
identified at the level of exit of the T2 root. The rent extended to
the left of the midline. Repair of the defect required sacrificing the
left T2 root. Follow-up MRI showed resolution of the fluid-filled
cavity (figure, H).

Case 3 is a 52-year-old man with a history of a MVA who was
evaluated for a 7-year history of gait difficulty and deafness. His
examination was remarkable for cerebellar signs, extensor plantar
responses, and decreased pinprick and touch perception in the
S2-S4 dermatomes. Brain (figure, L) and spine MRIs showed typ-
ical findings of superficial siderosis. The spine MRI also showed
an atrophic conus and evidence of arachnoiditis. Also present was
fluid collection ventral to the cord from C3 to L5 (figure, I and J).
A dynamic CT-myelogram identified a communication between
the thecal sac and the cavity at T11 (figure, K). A T10-11 laminec-
tomy identified a defect caudal to the T11 root. Repair required
transecting the left T11 root. At this level the arachnoid around
the discolored cord was adhered to the dura which in turn was
attached to the epidural tissues and was keeping the opening
patent. No follow-up MRI is available.

Discussion. In each case the superficial siderosis
was accompanied by a loculated, nonenhancing spi-
nal fluid collection ventral to the cord. It was unclear
if the cyst was intradural or extradural. The differ-
ential diagnosis entertained was that of an arach-
noid cyst, meningocele, or CSF loculation. A dynamic
CT-myelogram done in each case showed filling of
the area of fluid collection with contrast, confirming
free communication with the subarachnoid space.
The dynamic nature of the study helped identify the
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progressive differential opacification of the ventral
cyst thus leading to localization of the site of commu-
nication between the fluid collection and thecal sac.
This technique is also used to identify the site of
dural defects in patients with intracranial hypoten-
sion due to high-flow CSF leaks. The study helped
determine the level of the laminectomy. In each case
the site of CSF leak was successfully localized at
surgery and repaired. Successful repair in Case 1
was confirmed by showing absence of cells on a CSF
study after the second surgery.

Spinal arteriovenous malformations can cause su-
perficial siderosis.3 The prominent vascularity seen
in the posterior fossa and cervical cord in Case 1
prompted a search for a vascular malformation as a
cause for the superficial siderosis. None was found.
In Case 1 the extensive siderosis could have caused

sclerosis of the epidural veins leading to venous hy-
pertension and prominent vascularity. The vascular-
ity in Case 2 was possibly due to the occluded right
internal jugular vein. The atrophic conus or involve-
ment of the S2-4 nerve roots is the likely reason for
the sacral sensory loss seen in Case 3. In superficial
siderosis the peripheral nervous system is not in-
volved and there is a cut-off in the spinal roots at the
junction of the peripheral Schwann cell segment and
central glial segment.4

The duration of follow-up in our patients is too
short to determine benefit of surgery. Further, it is
unclear if the pathologic process is halted after cor-
rection of the cause. Disease progression despite re-
moval of the source of exposure is well described in
manganese neurotoxicity.5

Traumatic pseudomeningoceles are well described

Table Clinical, imaging, and surgical aspects of the 3 cases

Case 1 Case 2 Case 3

Age at presentation, y 42 51 52

Sex M F M

Age at symptom onset, y 34 47 45

Age at time of MVA 10 y 16 mo 27 y

Symptoms Gait ataxia, hearing difficulty,
anosmia, incontinence

Gait ataxia, hearing difficulty,
incontinence

Gait ataxia, hearing difficulty,
tinnitus, incontinence

Signs Cerebellar signs, impaired
hearing, spasticity

Baseline spastic left
hemiparesis, cerebellar signs,
impaired hearing, spasticity

Cerebellar signs, impaired
hearing, spasticity,
decreased pinprick and
touch perception in S2-4
dermatome

Brain MRI Superficial siderosis,
cerebellar atrophy,
prominent vessels along
ventral medulla and pons

Superficial siderosis, cerebellar
atrophy, prominent vessels
along right posterior fossa

Superficial siderosis, cerebellar
atrophy

Spine MRI

Superficial siderosis Arachnoiditis Arachnoiditis Arachnoiditis

Cord Cord tethered to dural sac at
T9

Atrophic cord with
myelomalacia from T4-T5

Atrophic conus

Fluid collection Ventral to spinal cord from C4
to T9, non-enhancing

Ventral to spinal cord from T1
to T3

Ventral to spinal cord from C3
to L5

Prominent Vessels Along surface of upper ventral
cervical spinal cord

Along surface of upper cervical
spinal cord

Scalloping of dorsal body of T1
and T2

Mild epidural lipomatosis

Dynamic CT myelogram Communication between fluid
filled cavity and thecal sac
at T1-2

Communication between fluid
filled cavity and thecal sac at
T1-2

Communication between fluid
filled cavity and thecal sac
at T11 (left)

Surgery

First T9-10 laminectomy with
release of the adherent cord

T1-2 laminectomy with repair
of defect

T10-11 laminectomy with
repair of defect caudal to the
T11 root on the left

Second 10 mo later: T1-3 laminectomy
with repair of a dural defect
ventral to the exit of the T2
root
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but the reason why pseudomeningoceles are predis-
posed to chronic venous bleeding is unknown. Super-
ficial siderosis due to traumatic pseudomeningoceles
following brachial plexus injury has been treated
surgically in some patients.6-9 The association of a
fluid-filled spinal column cavity that communicates
with the subarachnoid space in patients with super-
ficial siderosis and history of trauma is not well rec-
ognized. The three cases presented illustrate the
importance of looking for such a communication with
dynamic CT-myelogram. Repair of the dural defect
can decrease intrathecal bleeding and hopefully slow
or halt progression of symptoms. Dynamic CT-
myelogram should be part of the evaluation of pa-
tients with superficial siderosis who have cystic fluid
collections. Detection of a fistulous communication
may lead to surgical correction. The exact mecha-
nism of chronic bleeding in these patients remains to
be elucidated.
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Figure. Sagittal T2 (A, E, I), axial T2 (B, F, J) spine MRIs in Case 1 (A, B), 2 (E, F), and 3 (I, J) showing the ventral
fluid collection. Dynamic CT myelogram (C, G, K) showed differential opacification of the fluid-filled cavity and localized
the defect to T1-2 in Cases 1 and 2, and to T11 in Case 3. Follow-up sagittal T2 MRIs in Case 1 (D) and 2 (H) show de-
crease and resolution respectively of the fluid-filled cavity. (L) Shows the findings of superficial siderosis on an axial gra-
dient echo axial brain MRI in Case 3. Similar findings were seen in the other patients.
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