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Background

*CSF leaks result from damage to the dura resulting in direct communication of
the subarachnoid and extradural spaces.

eRadiology literature regarding diagnosis of spinal dural tear with CSF leak is
limited despite being a well-established neurological entity.

e Although many CSF leaks occur idiopathically, trauma is a common cause.

ePrompt neurosurgical evaluation to determine need for intervention is critical;
therefore, it is important for radiologists and trainees to be familiar with the
imaging appearance of spinal dural tear to identify and communicate its
presence.



Anatomy of a Spinal Dural Tear
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When a tear in the spinal dural lining occurs, CSF leaks into the epidural
space where typically no CSF is otherwise present. This allows for the
underlying tear to be suggested on imaging when epidural CSF is noted.



Purpose/Our Cases

We present three cases of spinal dural tears due to acute trauma, aiming to
educate radiologists on the imaging appearance of spinal dural tears.

Two of the previously established radiologic signs for spinal dural tears, the
floating sac sign and the dinosaur tail sign, are well demonstrated in our cases.

All three of our patients were involved in vehicular or motorcycle accidents.
None required operative repair, with all cases being managed conservatively.

Other comorbid traumatic injuries included nerve root avulsion, cervical spine
ligamentous injury, and various vertebral fractures and dislocations.



Imaging: The “Floating Sac” Sig

The “Floating sac” sign describes the |
appearance of the dural sac “floating” in
CSF that has leaked outside of the
subarachnoid space due to a dural tear.

This sign is best appreciated on an axial
T2-weighted MRI of the spine.

A study by T Hosoya et al found the
“floating sac” sign to have a 92%
sensitivity rate for diagnosing spinal
dural tears.
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A) Sagittal fat saturated T2-
weighted MRI marked at the level
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B) Axial fat saturated T2-weighted
MRI at the level of T1. Arrowheads
are highlighting the dural sac
“floating” in the surrounding
hyperintense CSF fluid



Imaging: The “Dinosaur Tail” Sign
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The “Dinosaur Tail” sign describes the
appearance of the expanding epidural sac
filled with CSF intercollating around the
epidural fat.

This is best appreciated on a sagittal fat
saturated T2-weight MRI.

This sign was found to have an 84%
sensitivity rate in diagnosing spinal dural ) ——— Em—" -t
. . an agittal fat saturate -weight image of the
tearsina StUdy by K Seku ral et al' lumbosacral spinal. Dashed lines follow the contour of the
dorsal epidural fat tissue, which are accentuated by the
hyperintense CSF, creating a “dinosaur tail” appearance. The

arrows are showing the expanded epidural sac filled with CSF
from the subarachnoid space.




Case 1: Thoracic Spine Dural Tear

3-year-old female brought in after unrestrained motor vehicle collision with a

GCS of 3.

Imaging revealed non-compressive dorsal epidural fluid within the thoracic spine, suggesting a spinal dural tear

Concurrent odontoid fracture and atlanto-axial dissociation

Odontoid fracture treated with Halo collar by neurosurgery; No surgical intervention for thoracic spine dural tear
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A: Sagittal and B/C: Axial T2 images
through the thoracic spine revealing
posterior epidural fluid collection
(yellow arrows) with mass effect
and anterior displacement of the
thecal sac. Fluid is CSF intensity,
suggesting CSF leak from dural tear.
A: Epidural fat demarcated with

interspinous epidural  fluid
representing “dinosaur tail sign”
( ). B/C: Thecal sac

surrounded by CSF intensity on
either side, representing “floating
sac sign”. ( ).



Case 2: Cervical Spine Dural Tear

18-year-old male with history of multiple prior high-impact head traumas was
brought in after motorcycle collision with loss of consciousness, neck pain, left
arm pain/paresis, and new onset seizure.

Found to have CSF leak within anterior epidural space of the cervical spine, consistent with traumatic spinal dural tear
Concurrent nerve root avulsion with left pseudomeningocele
Managed conservatively by neurosurgery

A: Sagittal and B/C: Axial T2
images through the cervical
spine revealing anterior
epidural fluid collection (yellow
arrow) with mass effect and
dorsal cord displacement. Fluid
is CSF intensity, suggesting CSF
leak from dural tear. Left
cervical nerve root avulsion
with pseudomeningocele (
s)at C6-C7 level.
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Case 3: Thoracic Spine Dural Tear

8-year-old male who was transferred intubated from local hospital after a motor
vehicle collision.

Imaging revealed compressive dorsal epidural fluid within the thoracic spine, suggesting spinal dural tear with resultant
anterior displacement of the cord

Concurrently right frontal subarachnoid hemorrhage and T1-T6 interspinous/supraspinous ligamentous injury
Managed conservatively by neurosurgery

A: Sagittal and B/C: Axial T2
images through the thoracic
spine. Posterior epidural fluid
collection (yellow arrows). Fluid is
CSF intensity, suggesting CSF leak
from dural tear. A: Epidual fat
demarcated with interspinous
epidural fluid representing
“dinosaur tail sign” | :
B/C: Thecal sac surrounded by CSF
intensity on either side,
representing “floating sac sign”.




Indications for Neurosurgical Repair

Indications include:

Worsening intracranial hypotension headaches
Symptomatic pseudomeningoceles

Herniated nerve root entrapment
Symptomatic subdural hematoma

Meningitis



Discussion/Teaching Points

Although many CSF leaks occur idiopathically, trauma is a common cause. Therefore, all
high-grade spinal trauma should be evaluated for evidence of dural tears with CSF leak.

All high-grade trauma with evidence of spinal cord injury or instability on CT should be
promptly evaluated on MRI, with spinal dural tear included in a radiologist’s search pattern.

Simple-appearing extradural fluid in the setting of trauma should raise immediate suspicion
for dural tear with CSF leak.

The floating sac sign and the dinosaur tail sign should become recognized signs for a
radiologist reading trauma scans.

High resolution, thin-cut MRI may help detect exact tear location.



Discussion/Teaching Points

Despite conservative management for incidental spinal dural tears, post-traumatic

symptomatic tears may warrant repair.

Undiagnosed dural tears leading to chronic CSF leak can cause devastating symptoms and
morbidity from intracranial hypotension.

Indications for repair include worsening intracranial hypotension headache, symptomatic
pseudomeningoceles, herniated nerve root entrapment, symptomatic subdural
hematoma, and meningitis.

Complexity of repair is often dictated by tear location, with ventral tear repair being more
technically challenging than their posterior counterparts.

Radiologists reading trauma or spinal imaging must be familiar with imaging appearance
of dural tear in order to suggest CSF leak and expedite neurosurgical evaluation.



Conclusion

The etiology of many CSF leaks is idiopathic; however, trauma is a well-established cause.

Given the relative lack of radiological literature surrounding spinal dural tears, we aim to
educate radiologists on its appearance to better evaluate trauma patients.

Prompt identification and communication to neurosurgical team is critical to decrease
morbidity in cases of CSF leak.
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