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DISCLOSURES

Medical advisory board — Spinal CSF leak foundation
Medical advisory board — Spinal CSF leak Canada

Use of fibrin glue is an off-label indication
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OVERVIEW

VENOUS ANATOMY

Review normal venous anatomy in the epidural and
paraspinal spaces

CVF EXAMPLES

Show examples of CVFs on CT and digital subtraction
myelography

PATHOGENESIS

Discuss possible etiologies for the formation of CVFs
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SPINAL EPIDURAL VEINS

External Epidural Internal Epidural Basivertebral

EVVP surrounds vertebral column, drains to IVVP receives drainage from spinal cord, BV systems drains through the vertebral

the azygos and hemiazygos system drains to EVVP and basivertebral veins body to EVVP anteriorly
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IVVP

EASY TO MISS

May only be small areas of opacification around nerve
root sleeves or around thecal sac

MIMIC EPIDURAL LEAK

Unlike epidural leak, CVF is typically separated from the
thecal sac by a rim of epidural fat
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Q. SEGMENTAL VEINS

Most common location to see drainage, directed toward
azygos/hemiazygos system

'&w LATERAL & MUSCULAR BRANCHES

Also important locations to check, may differentially fill
with different phases of respiration
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BASIVERTEBRAL

LOOK IN THE VERTEBRA

Usually fill by basivertebral vein, but can enter through
other venous channels, or be in the posterior elements

{1 OTHER PATHWAYS

Basivertebral filling is usually associated with
visualization of veins in the IVVP or EVVP. In rare cases,
it may be the solitary drainage pathway.
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PATHOGENESIS

@ We don’t know how or why they arise

@ Seem to be unidirectional

{53 What are the normal relationships between CSF and spinal veins?
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© by Springer Verlag 1976 Location Relation to .
- — Nerve Root Relation to
CordSide Level Dura Mater Venous Sinuses

ORIGINALS
Human Spinal Arachnoid Villi and Granulations
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Building, New York, N. Y. USA

D. K. Kido et al.: Human Spinal Arachnoid Villi and Granulations

Fig. 5. Diagram showing spinal arachnoid proliferations projecting
into and through the dura mater. The proliferation within the dura
mater (open arrows) projects into a venous sinus which has pene-
trated the dura. The epidural proliferation (closed arrows) has a
venous sinus surrounding its body and fundus. Both proliferations
have their bases associated with the subarachnoid space which is
bridged by trabeculae formed by the cytoplasmic extensions of the
arachnoid cells. The subarachnoid space narrows toward the right of
the diagram as it approaches the subarachnoid angle
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Neuroradiology (2015) 57:139-147

Fig. 1 Schematic diagram of the entire vertebra and spinal cord with
spinal arachnoid granulations. The entire vertebra and cord with arach-
noid granulations which contact with epidural veins (curved arrows)
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Fig. 2 The classification of spinal arachnoid granulations (SAG). Type 1
SAG (I): slightly protruding, which is completely inside the subdural
space (7) and does not break into dura (6); type 2 SAG (2): protruding
within the dura, which penetrates into the dura but not beyond it; type 3
SAG (3a and 3b): protruding through the dura, which completely pene-
trates the dura and protrudes into the epidural space (). This type of SAG
can be further grouped into two subtypes based on their relationship with
the epidural veins (4), as some directly contact with a vein (3b) while
others do not (3a)
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OVERVIEW

VENOUS ANATOMY

Review normal venous anatomy in the epidural and
paraspinal spaces

CVF EXAMPLES

Show examples of CVFs on CT and digital subtraction
myelography

PATHOGENESIS

Discuss possible etiologies for the formation of CVFs
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