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Lumbar puncture is a fundamental procedure for neurologic evalu-
ation and is performed more than 350 000 times annually in the US.1

Post–dural puncture headache (PDPH) complicates 5% to 10% of
cases and is conventionally attributed to extradural cerebrospinal

fluid (CSF) leak at the durotomy
site.2 Such extradural CSF leaks
are detected on magnetic reso-

nance imaging in up to 67% of patients after lumbar puncture.3 We
report a case of iatrogenic CSF-venous fistula (CVF) as a previously
unreported mechanism of CSF leak following lumbar puncture.

A patient in their 50s with history of craniocervical fusion
surgery and hypermobility spectrum disorder had recently under-
gone sectioning of the filum terminale for tethered cord syn-
drome. A low-attenuation fluid collection in the operative bed was
noted, raising concern for dorsal CSF leak, and computed tomog-
raphy (CT) myelography was requested. The patient had long-
standing occipital headaches, which had not changed in frequency
or intensity following the recent spinal surgery.

CT-guided lumbar puncture was performed via the L5-S1 inter-
laminar space, remote from the fluid collection in question. The spi-
nal needle was initially advanced to the ventral aspect of the spinal
canal (Figure 1A). Recognizing the needle was not optimally posi-
tioned in the central thecal sac, the needle was appropriately repo-

sitioned (Figure 1B). Subsequent myelography revealed a CVF aris-
ing at the site of the initial needle position, draining via a transosseous
vein with outflow traced to the internal iliac vein (Figure 2A). The
CVF resolved on 15-minute delayed procedural scanning (Figure 2B).
Postprocedure maximum intensity projection reconstructed im-
ages clearly showed the course of the CVF. The patient reported no
change in symptoms on postprocedure assessment and at a 2-week
clinic visit.

CVF is increasingly recognized as a cause of spinal CSF leak but
remains difficult to diagnosis as it is characteristically occult on non-
invasive spine imaging.4 The mechanism of CVF is not understood
though most occur at the venous plexus of nerve root sleeves;
however, cases of intracanalicular and transosseous CVF are re-
ported. Although often overlooked, the spinal epidural space con-
tains a rich anastomotic network of veins known as the internal
vertebral venous plexus (IVVP). This venous network is often trans-
gressed during lumbar puncture and may be a source of a so-called
bloody tap.

This case documents a novel mechanism of CVF formation due
to inadvertent needle transgression of the ventral dura and IVVP.
Although this lesion was transient and asymptomatic, this case sug-
gests that CVF could occur relatively frequently during routine lum-
bar puncture, even in the absence of ventral needle position, as
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Figure 1. Computed Tomography–Guided Lumbar Puncture for Diagnostic Myelography

A Initial needle placement B Repositioning before contrast injection

Initial needle placement (A) was at the ventral margin of the thecal sac near the expected location of the Batson plexus. The needle was withdrawn several
millimeters to the central thecal sac prior to contrast injection (B).
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the IVVP also exists in the dorsal epidural space. Since contrast-
enhanced CSF imaging is rarely performed at the puncture site
(except in targeted CSF-leak studies), the true incidence of this
complication is unknown.

This observation challenges the prevailing assumption that
PDPH is exclusively an extradural CSF leak. In patients with PDPH
who do not respond to conventional treatment, iatrogenic CVF
should be considered as it may necessitate different treatment.
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Figure 2. Myelographic Evidence of Transosseous Cerebrospinal Fluid (CSF)–Venous Fistula

A CVF at initial needle position B Delayed CT image showing resolution of fistula

Early-phase diagnostic myelogram images (A) showed opacification of CSF with
a serpiginous CSF-venous fistula (arrowheads) arising at the site of initial needle
position. The fistula drained through an intraosseous vein to the internal iliac

vein, which was previously stented. On delayed computed tomography (CT)
images (B), the fistula spontaneously resolved.
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