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SPINAL CSF VENOUS FISTULA: A TREATABLE
ETIOLOGY FOR CSF LEAKS IN CRANIOSPINAL
HYPOVOLEMIA

Pachymeningeal enhancement and brain sagging are
recognized neuroimaging manifestations of cranio-
spinal hypovolemia (CSH).1 Typically, CSF leaks
from a dural defect, pools in the epidural space,
and is absorbed into epidural veins. It is subse-
quently seen as early radiotracer activity on cister-
nography or as contrast in the renal pelvis on CT
myelography. Not infrequently, despite extensive
investigations, a dural defect is not identified in pa-
tients with CSH.2 Many of these patients undergo
repeated single or multilevel blood patches with lim-
ited benefit.

We report 3 patients with CSH in whom the eti-
ology of CSF leak was eventually identified to be a spi-
nal CSF venous fistula (SCVF). In these cases, the
CSF does not leak through a dural defect but drains
from the subarachnoid space into the venous system
due to a fistulous communication.

Case reports. Case 1.A 58-year-old man with a long-
standing history of orthostatic headaches and
neuroimaging evidence of CSH was evaluated for
a 2-year history of progressive imbalance, cogni-
tive difficulties, hypersomnolence, and severe
dysphagia. Despite 2 cisternograms, 2 CT myelo-
grams, and 1 positive-pressure intrathecal gadoli-
nium magnetic resonance (MR) myelogram, the
site of CSF leak was not identified. Five epidural
blood patches, including 2 multilevel patches with
blood and fibrin glue, did not result in an enduring
benefit. An additional positive-pressure dynamic
CT myelogram (figure, A) performed under anes-
thesia with intrathecal infusion of preservative-free
saline showed a direct communication between the
right T2-3 nerve root sleeve and adjacent paraver-
tebral veins. At surgery, the right T2-3 nerve root
was ligated. Dilated venous channels were noted
along the course of the nerve root. At 2 months
follow-up there was significant clinical improve-
ment and normalization of neuroimaging evidence
of CSH.

Case 2.A 70-year-old man with an 8-year history of
cough headaches and brain MRI evidence of CSH
was evaluated with a CT myelogram that showed

a CSF leak at the right T12-L1 level. It was mistak-
enly presumed that this was through a dural defect.
Over the preceding year he had received 9 blood
patches (5 of these were with fibrin glue, 3 were
directed at the right T12-L1 level, and 3 were multi-
level). With each intervention the benefit was definite
but short-lived. A positive-pressure intrathecal gadoli-
nium MR myelogram showed curvilinear contrast in
the right T12-L1 foramen that drained into an adja-
cent paravertebral vein (figure, B). Contrast did not
persist on delayed imaging, suggesting the presence of
a SCVF. At surgery, the right T12 nerve root was
amputated and the venous complex in the foramen
was obliterated. Postoperative follow-up at 10 weeks
showed resolution of symptoms and normalization of
his brain MRI.

Case 3. A 46-year-old man was seen for a 12-year
history of exertion-induced spells that were char-
acterized by nausea, vomiting, imbalance, sense
of ear fullness, and altered sensorium. Two years
prior to his evaluation, he was noted to have neu-
roimaging and CSF evidence of superficial sidero-
sis. A CT myelogram had identified a defect at
T3-4 but 2 directed blood patches did not result
in an enduring response. A CT myelogram done
at our institution identified a CSF leak at T3-4
(figure, C.a) (adjacent to a small central spiculated
osteophyte—figure, C.b). Contrast was then noted
to promptly leak into the basivertebral veins at T3
and T4 (figure, C.c), suggesting the presence of
a fistulous communication. At surgery, the dural
defect was repaired and the spiculated osteophyte
excised.

Discussion. Immunohistochemical studies have con-
clusively shown that spinal arachnoid villi exist and
are morphologically associated with radicular
veins.3 They may be the sites of CSF resorption
in neonates prior to the development of intracranial
arachnoid granulations and likely have an active
role in CSF resorption in adults. In some cases, they
may predispose to the development of SCVFs.
Intravascular Pantopaque infusion during myelog-
raphy is likely due to SCVFs.4 Iatrogenic SCVFs
may develop following myelography.5 Digital sub-
traction myelography may show SCVFs in patients
with CSH.6 Dural defects commonly present as
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craniospinal hypovolemia or superficial siderosis (as
in case 3).1 Not infrequently, a CSF leak through
a dural defect is not identified in CSH.2

Our cases suggest that in some cases of CSH
where the source of leak is not identified (cases 1
and 2), a SCVF is likely causative. Furthermore,
case 3 suggests that a CSF leak through a dural
defect may predispose to the formation of a SCVF.
This may result from a communication between
spinal arachnoid granulations and dilated perispi-
nal vascular channels that frequently accompany
CSH. These lesions require innovative imaging
including positive-pressure CT myelography, often
with a dynamic or ultrafast component, at times under
general anesthesia.7 Additional investigations may
include intrathecal gadolinium MR myelography
and digital subtraction myelography.8 The prevalence
of SCVF in the CSH population and the optimal
imaging strategy are yet to be defined. These cases
did not show an enduring response to targeted blood

patches. Treatment options include sacrificing a non-
appendicular nerve root or venous communication
obliteration. The latter would be the preferred option
with appendicular nerve roots that cannot be sacri-
ficed without resulting deficits.
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Figure Imaging in spinal CSF venous fistula

(A) Axial CT myelography image in case 1 shows a direct communication (arrow) between the right T2-3 nerve root sleeve
and paravertebral veins (dotted arrows). (B) Axial intrathecal gadolinium-enhanced T1 magnetic resonance myelography
image in case 2 shows contrast in the right T12-L1 foramen (arrow) draining into paravertebral veins (dotted arrows). (C)
Axial (C.a. and C.b) CT myelography images in case 3 show intrathecal contrast (C.a: arrow) and contrast extravasation
(C.a: dotted arrow) at T3-4. The dural defect and initial site of contrast extravasation are at the site of a spiculated osteo-
phyte (C.b: arrow). Also shown is contrast entering the basivertebral veins at T3 and T4 (C.c: arrows). The dotted arrow in C.c
shows the dural defect.
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2016 AAN Practice Management Webinars:
The FASTEST Way to Improve Your Practice

Timely. Affordable. Convenient. In just one hour, you can learn the information on topics that
affect the success of your practice, from coding and reimbursement to working with new technol-
ogies and health system changes. AAN members pay only $99 per live or recorded session—or get
all 10 webinars for only $189—and you can earn CME credit! Visit AAN.com/view/pmw16 to
register for these webinars:

• May 11: Merit, Incentives, Use, and Quality: The Alphabet Soup of Value-based Care

• June 14: Get Better at Getting Better: A Neurology Guide to Quality Improvement

MACRA Changes How Neurologists Are Paid

What Is MACRA, and Why Is It Necessary?

The Medicare Access and CHIP Reauthorization Act of 2015—MACRA—replaced the
Medicare Sustainable Growth Rate formula for calculating physician payments. The rapidly rising
costs of health care in the US are unsustainable. Changes in the health care system are essential and
must happen now.

How Will MACRA Affect Physician Payment?

Our health care system is moving from “fee-for-service” payments to a wider array of “value-based”
payment models that put the patient at the center of care by calling for the improvement of the
quality, safety, and overall experience of patient care while demonstrating cost-effectiveness by
providing care that is less expensive and delivers similar or improved clinical outcomes.

Learn more at AAN.com/view/MACRA.
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